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NEEDS ADDRESSED BY THE SNAP PROJECT

The Special Project to develop and test our microcomputer-based
needs assessment and training system for teacher training in special
education was begun in 1983, This system is now called "SNAP" (for
Smart Needs Assessment Program). Information about the development of
the system has been included in our continuation proposals, and a
complete description of the SNAP System is presented in the PRODUCTS
section of this report.

In this section, we discuss the needs that were addressed in the
SNAP Project. This section is partially based on the arguments in our
original application, but also includes more recent data on training
needs and information collected during the course of the project.
Appendix A contains a technical report which we have disseminated with a
more detailed explication of the original project rationale.

The Personnel Training Needs Addressed

Numbers of Teachers Needing Training

The placement of special education students in regular classrooms
continues to put a burdén upon regular educators, many of whom lack the
willingness, confidence and/or training to work with these students. As
a result, inservice training of regular education teachers has been
recognized as a critical nezd in special education. The extent of this
need 1s documented by a recent nationwide survey on personnel training
in special education (McLaughlin, Smith-Davis & Burke, 1986). This
survey found that inservice training of regular educators was the most
frequently identified high priority training need (identifed by 86% of
the states and jurisdictions).

In the S*ate of Maryland, this training need has been recognized
for several years and is addressed by a statewide cer:ification
requirement that all regular educators obtain 3 credits of training in
special education. In a survey on inservice training needs invoiving
2,500 regular educators in the state, our Institute found that over 30%
of the respondents did not have any training in special education (Noel,
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Malouf & Fitzmartin, 1983), If this percentage can be applied to the
44,000 statewide population of regular educators, then over 13,000
teachers in Maryland need inservice training to acquira an initial
exposure to special education and meet the certification requirament.
Moreover, when asked if they would 1ike additional training in areas
related to special education, over 60% of the respondents answered
"yes". Applying this percentage to the 44,000 population yields over
26,000 teachers in Maryland who desire additional training. Not
surprisingly, in the CSPD component of the State Plan for Special
Education, the Maryland State Department of Education has identified
"training for general education personnel programming for handicapped
students in regular programs” as one of six training priorities.

What These Teachers Need to Learn

Inservice training for regular educators should address three
domains: knowledge, skills and attitudes. This section contains a
discussion of the knowledge and skill domains followed by a discussion
of the attitude domain.

Training needs in the knowledge and skill domains. In the
aforementioned survey of 2,500 teachers in Maryland (Noel et al., 1983),
we found that teachers rated a broad range of competencies in both
knowledge and ski11 domains as important. In the knowledge domain,
particularly high importance ratings were given to knowledge of the
federal and state laws, roles of various educational nersonnel involved
1n educating handicapped students, and characteristics of learning
disabilities. In the skill domain, particularly high ratings were given
to skills in identifying handicapping conditions vs cultural or
Tinguistic differences, conducting individual assessments, communicating
assessment results, providing for positive social interactions between
handicapped and nonhandicapped students, using on-going assessment to
monitor progress, and identifying school and nonschool resources for
handicapped students.

Further evidence of the diversity of knowledge and skill needs
comes from our experience with the SNAP System project during the last
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three years. For example, one feature of the SNAP System is a goal

" setting program (see Appendix B) where the teachers select up to five
goals for themselves from a 1ist of 23. In our most recent field test
tnvolving 25 teachers, we found that a1l but one of the goals were
selected.by at least one teacher. The most frequently selected goals
were: To learn more about (1) how to select and adapt materials (64%),
(2) how to teach students who are having trouble learning (60%), (3) how
to provide instruction for slower students without disrupting
instruction for other students (60%), (4) how to deal with student
behavioral or motivational problems (48%), (5) approaches to working
with special education students (40%), (6) the learning problems
students can have in school (32%), (7) the behavioral and motivational
problems that students can have in school (24%), (8) how to analyze
student learning problems (20%), (9) how to encourage desirable social
interactions (20%), (10) how to gain access to instructional materials
and equipment (16%), and (11) how to work with other educators on tasks
related to mainstreaming (162). These goals represent both knowledge
and skill domatns.

Another aspect of the SNAP System i5 a series of self observations
completed by teachers in their own classrooms (see Appendix C). Data
from these self observations are analyzed to indicate training needs
related to teacher effectiveness. In our most recent field test, 18
teachers completed these observations on direct instruction, questioning
sk111, and academic learning time. The group viewed as a whole was not
seen to have major weaknesses in any of the areas. In only one
category--students' success in answering questions--was the percent of
need for training as high as 50%, The following chart displays the
areas of weakness and the percent of teachers who were identified by
SNAP as needing training in these areas.

Direct Instruction

amount was too high 62
amount was too low 112

Questioning Skil1l
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opportunities to respond were too few 33%
success level was too low 502
response distribution was uneven 447

Academic Learning Time

engaged time was too low 22%
success level was too low 22%
allocated time was too low 0%

While teaching ski1ls should be included in the inservice training of
regular educators about mainstreaming, these data suggest that the
specific ski1ls to be developed should be clearly differentiated.

Training needs in the attitude domain. It is generally accepted
that inservice training for regular educators must address attitudes,
but that attitudes may be difficult to define, evaluate and change
(Larrivee & Cook, 1979; Boyle & Sleeter, 1981; Powers, 1983; Burrello &
Orbaugh, 1982). In our research, we have found ample evidence of the
need to change teacher attitudes and opinions. In the aforementioned
survey of 2,500 teachers in Maryland (Noel et al., 1983), the
respondents were given an opportunity to make comments, and one-third of
them did. A content analysis of these comments found that the most
frequent topic area was concerns about mainscreaming, and the most
frequent subtopic within this area was concerns about the burden to the
teacher, although concerns about the impact on regular students and
special education students were also expressed.

The SNAP System includes a 6-item measure of attitudes or opinions
refated to mainstreaming. In the development and validation of this
Attitudes Toward Mainstreaming {instrument, we administered the items to
53 regular teachers. An average of 31.5% of the responses across the
six items were in the negative range. For example, 19% of the teachers
disagread with the statement that special education students have the
ability to participate appropriately in regular classes, 21% agreed that
the behavior of mainstreamed students tco often sets a bad example for
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regular students, and 66% disagreed that regular educators generally
possessed the expertise for effectively teaching mainstreamed students.

Another component of the SNAP System is a version of the Stages of
Concern Instrument (Hall & Loucks, 1978), which was adapted to measure
concerns about mainstreaniing., We administered this instrument to a
sample of 98 teachers and found that 212 had information concerns, 4%
had personal concerns, 7% had management concerns, 23% had consequence
concerns, 20% had collaboration concerns, and 3% had refocusing
concerns.

Summary of The Personnel Training Neeg§ Addressed by the SNAP System:

1. A_large number of regular educators need training in working
with mainstreamed special education students.. This need exists
nationally as well as in Maryland and includes teachers who need to
acquire an initial exposure as well as teachers who have had such an

exposure and desire additional training.

2. A broad range of training needs 1a_the domains of knowledge,
ski111s and attitudes are present among the population of regular
educators. An examination of the specific training needs in the
previous discussion underscores this conclusion. A compiehensive

approach to inservice training should be capable of addressing needs in
all of these areas.

3. Teachers differ widely with regard to training needs, and no
single training reed is predominant. Among the percentages of specific

training needs in the preceding discussion, very few exceed 50%.
Inservice training which provides "blanket" training experiences to all
of the trainees is likely to miss a 1ot of individual training needs and
to provide training in unnecessary areas for the indivicual trainees.
True individualization of inservice training requires that specific

training needs be addressed which occur in a small segment of the
population.

The Needs for Improved Approaches
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The SNAP System was designed to remedy certain flaws in current
approaches to needs assessment and teacher training. These are
discussed below,

The Need for Better Needs Assessment Strategies

At the heart of any inservice training program is a process for
determining what training experiences the trainees will receive. This
process of needs assessment is generally a weak link in the process.

Scriven and Roth (1978) stated the case quite strongly.

Needs assessments have been for some time the most ludicrous
spectacle in evaluation. The usual "models" are farcical and
decisions based on them are built on soluble sand. (p. 25)

The need to base training decisions on better data. In current
practice, if inservice training experiences are adapted to trainee needs
at all, they are primarily selected on the basis of trainee self reports
which are conducted by means of written questionnaires or (less

frequently) interviews. Such methods are subject to the following
criticisms:

A. Trainees tend to confuse "wants" with "needs," or
"perceived needs" with "real needs" (Kuh, et al., 1980;
Mann, 1980). For example, a teacher may want to know the
procedures for referring a student for placement in
special education, when the teacher actually needs to
know teaching strategies for accommodating exceptional
students in his/her classroom. The need may not be
expressed simply because the teacher is unaware of it.

B. Teacher self-reports may be unreliable or inaccurate
(Hook & Rosenshine, 1979).

C. Otiier types and sources of information (such as
environmental factors and teacher performance
observations) are rarely utilized, although they are
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often instrumental in determining the effectiveness of
inservice training.

The need for linking needs assessment with training. An
additional weakness in current inservice training practices relates to
the use of needs assessment data in making training decisions. Smith
and Stantz (1978) referred to this weakness in a summary of information
collected from public school personnel:

In the process of inservice training, a strategic point is
obviously the selection of the specific program, process, or
product that is to be the vehicle for training. For each of
the countless potential areas in which training may be
needed, a multiplicity of packages has been developed...

The problem, as some c* these people see it, is that
informaticn has proliferated to the extent that it is
becoming unmanageable...The selection process that should
Tead to a good match between user and resource becomes
snarled because of the difficulty in sorting it all out and
determining which programs will in fact work with specific
populations...(p 247)

The Need for Better Inservice Training

Teachers often complain that inservice training experiences are
frrelevant or ineffective. In recent years, the importance of inservice
training has been increasingly recognized, and a number of principles
have been developed for effective inservice training. Below are
described some major principles which are based upon research and
practice in inservice training (Hutson, 1981; Burrello & Orbaugh, 1982;
Powers, 1983; Joyce and Showers, 1980; Boyle & Sleeter, 1981), as well
as general literature on adult learning (Banks, 1981).

1. Teachers should recognize the direct relevance of
training. Training should be tailored to the individual
needs of teachers, and to the degree possible, training
should be self directed and problem oriented. Teachers




N N R EEE———

page 8

should be actively involved in the process of needs
assessment and should see how their training experyances
are derived from analysss of their needs. The process of
needs assessment itself should be a learning experience.

2. Training should be both_broad based and focused. It
should be responsive to a broad range of needs in
knowledge, ski11 and attitude domains while at the same
time it is focused on specific content needs., In
addition, it should be differentiated according to stage
of learning (from awareness through application) and type
of learning frefining old skills, learning new skills,

Tearning new knowledge, changing attitudes, etc.).

3. Training should draw upon the full rdnge of resources and
methods available. In addition to commercially available
products, a number of innovative and effective resources
and methods continue to be developed, including teacher
facilitators, simulations, etc, A system for inservice

training should readily incorporate new training
resources and methods.

10
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PRODUCTS AND ACTIVITIES

The SNAP System uses four measurement instruments, a knowledge base
of training options, and two expert systems as dispiayed in Figure 1.
In the following section, we discuss these products and the development
and evaluation activities related to them,

Measurement Instruments

1, Descriptive Survey and Attitudes Toward Mainstreaming Scale (see
Appendix D): This computer program is linked with the Stages of Concern
Survey and both are usually completed in one session at the compu ter.
The information collected by the Descriptive Survey serves two
functions. Primarily, it is used to determine decision factors such as
teaching level and teaching area. Also, it was used in our evaluation
activities to obtain data on trainees.

The Attitudes Toward Mainstreaming Scale is a six~item scale
designed to provide a measure of the teicher's attitude toward
handicapped students and mainstreaming. The items were selected from a
larger set of items on the basis of a field test with 53 regular
education teachers. Appendix D describes the development of this scale.

2. Stages of Concern (SOC) Survey (see Appendix E): This is a
computer program that delivers and interprets our revision of the Stages
of Concern questionnaire developed by Gene Hall and his colleagues. Our
revision was designed facilitate its use in the SNAP System. The
process of adapting, testing and final revision is described in our
Technical Report #201 (Appendix F).

Because of concerns about the scoring and interpretation of the SOC
instrument, we developed an algorithm for identifying subscales which
could be considered as high or low enough tu have training implications.
Briefly, this algorithm calculates the overall mean and standard
deviation of the 30 {tems on the revised SoC instrument, and the mean
and standard error of each of the 6 subscales (5 items each). It then
identifies "outliers" -- scales for which the mean is more than one
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standard error away from the overall mean plus or minus the overall
standard deviation. The development of this algorittm is described in
our Technical Report #203 (see Appendix G). The algorithm performs its
calculations immediately after the teacher completes the survey, and it
presents the results to the teacher ip a graphic profile. The outliers
are then stored on the computer disk for later use in selecting training
experiences. This approach to analyzing the SOC has two major
advantages--it produces data that can readily be used by the computer,
and 1t provides a more accurate analysis of the SOC profile than can be
accomplished by visual inspection.

3. Goal Setting Program (see Appendix B): This computer program
presents the teacher 4ith 23 possible learning goals and allows him/her
to select up to 5. The teacher can change the selection at any time.
The program is designed to allow easy modification of the 11st of
available goals. An initial test of this survey is described in
Appendix H. In our final field test, 25 teachers completed this Goal
Setting Program, and all but one of the 23 available goals were selected
at least once. The selected goals are included in the set of truining
needs covered by the SNAP System. Our inclusion of this program
reflects our belief that im: rvice teacher training should be driven, at
least in part, by The learning goals of the teachers themselves.

4. Classroom Observations (see Appendix C): These observations are
conducted by the teacher in his/her own classroom, the. the data are
entered into the computer by means of a computer program winich queries
the teacher for specific items of information., These observations focus
on the teacher's use of instructional time and the teacher's questioning
methods and the amount of success experienced by the students. These
specific areas were selected after our extensive review and analysis of
research on teacher effectiveness; we consider them to be critical areas
for assessment and training.

Summary of the Technical Operation of the SNAP System

Before procedidg to the description of the training approaches used
in the SNAP System, a summary of the technical operation of the needs
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assessment process might be helpful. The trainee begins his/her
experience with the SNAP System by completing the Descriptive Survey and
the Attitudes Toward Mainstreaming Scale, the Stages of Concern Survey
and the Goal Setting Program. This is frequently but not always done in
one session at the computer, The trainee has a computer diskette which
stores the results of his/her interactions with the computer.

Following this, the trainee completes his/her self observations,
which may take approximately three weeks. The trainee interacts with
the computer to enter the data from each observation. This is the
Teacher Effectiveness Expert System. This system interprets the self
observation data according to the rules in the knowledge base, and
determines if the teacher has problems related to the three areas of
teacher effectiveness previonsly described. The results of this
interaction are stored on the trainee's diskette.

The final interaction with the computer involves the Training
Experience Selecting Expert System. This system starts with the datz on
the student's diskette and selects various combinations of training
experiences which meet all of the training needs presented. It then
asks questions to narrow down these alternatives. For example, it may
ask 1f the person has a teacher's aide, and if the person does not,
eliminate any training alternatives which require an aide. It may ask
about prerequisite knowledge. It may ask for more specific information
about problems that the teacher wishes to learn about. A1l of these
questions are generated by the codes associated with the sets of
training options the system is considering. Thus, whenever we code and
add a new training option to the data base, the system automatically
begins to ask the questions needed to select or eliminate that option,
It also tries to make its selections with the fewest possible questions.
The final product of all of this is an incividualized set of recommended
training experiences for the trainee. These experiences meet as many
needs as possible while being consistent with such decision factors as
student age, teaching area, etc, These recommended training experiences
form the basts of the SNAP System inservice training.

i3
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Knowledge Base of Training Options

Approximately 200 training options comprise the current training
options database (Appendix I). Each training option is coded according
the the factors considered by the SNAP System in selecting training
experiences. The database is easily altered to add, delete, or replace
training options. Activities from which teachers can improve their
abilities to teach in mainstreamed classes are vast in number and
variety. Prior to the teaching of new SNAP courses, the database will
be adapted to the needs of the participating school districts. Types of
training in tne SNAP database¢ will remain extremely diverse.

SNAP training options appear in a great variety of formats,
including (1) print media (e.g., books, articles, course handouts,
chapters from books, modules, pamphlets), (2) non-print media (e.g.,
films, videotapes), and (3) activity-based experiences (e.g., meetings
with other educators, collaboration with other teachers in school,
videotaping for self-observation, case study, tutoring a handicapped
child, meetings with handicapped adults).

Categories of Training Experiences

In the following section, we discuss and give examples of training
options in our current data base as related to the domains of training,
Stages of Concern, and self-selected goals. As indicated in Figure 1,
the SNAP System reviews the affective needs, Stage of Concein,
seli-selected goals, questioning problems, academic learning time
problems, direct instruction problems and other decision factors and
selects training options from the data base which meet the needs in the
most efficient way.

Training Options for Specific Domains:

Knowledge: Informational training options
address many areas related to
mainstreaming, such as federal and
state law, IEP's, characteristics of
specific handicaps, special education

oy
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procedures within school or schocl

system. These options are most frequentiy
written materials obtained from books and
journals, although other formats are
included.

Skill: Numerous training options teach strategies
that teachers can use in mainstreamed
classes. Procedures are both
generic (e.g., Grouping and Special
Needs Students) and specific to a grade
level or subject area. Many skill level
training options teach strategies
that give rationales and step-by-step
procedures so that teachers can prepare
their own lessens for implementation.
Some of the teaching strategies are
methods by which teachers can assist
all the class, special education and
regular students a]ike, in becoming more
competent learners. An example is
Author's Chair/Peer Conferencing, which
1s a language arts strategy. Other
teaching strategies are intended to help
the classroom teacher provide appropriate
instruction to special needs students.

An example is Tape Recording Educational
Materials for Secondary Handicapped
Students. Some training materials are
intended to help teachers manage their
classrooms more successfully, such as

the texts on managing the elementary/

secondasy classrooms effectively. Some

training is designed to assist the teacher
in managing mainstreaming, such as "Don't
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Drown in the Mainstream" published by Kids
Come in Special Flavors,

Attitide: Some of the training options are intended
to improve teachers' attitudes toward
mainstreaming and special needs students.
The attitude iraining options include
films, such as "David" and "A Different
Approach". Videotapes include "Like Other
People" about the feelings of people with
cerebral palsy and "Kevin", a narrative
about blindness spoken by a blind child.
Some training activities bring teachers
together with one another so.that those
with positive attitudes may influence those
with less than positive attitudes. Some
activities bring teachers into contact with
children or adults with handicaps.

Training Options for Specific High Level Stages of Concern
Regarding Mainstreaming:

Consequences: Teachers at this stage of concern
care about the successful integration
of special education students in
their regular classes. Training
options which pertain to this concern
include materials on peer tutoring and
within class grouping. Materials on
cooperative learning techniques also
relate to this concern.

Collaboration: Teachers at this stage of concern care
about effective collaboration with
their colleagues. Training options
appropriate to this concern include

recommendations with guidelines for
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meetings with special educators and
for peer observation,

Refocusing: Teachers at this stage of concern are
interested in adapting innovations and
may be interested in reaching beyond
their own school for other ways of
making mainstreaming work. To meet this
stage of concern numerous organizations
and resources are included in the
training options database. These
include the Council for Exceptional
Children, the Spina Bifida Association
of America, the American.Foundation
for the Blind, and curriculum
development personnel at the University
of Maryland who can assist teachers
in developing new curricula.

Training Options for Specific Self-Selected Goals:

A11 23 Learning Goals in SNAP have multiple training
options associated with them, Below are examples that
i1lustrate sample goals with appropriate training
activities:

Goal: I would 1ike to learn more about how to
select and adapt materials to teach students
who have trouble learning.

Activity: Read article which tells about tape record-
ing educational materials for secondary
handicapped students

I would 1ike to learn more about the
learning problems that students can have
in school

i8
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Activity: Study handout which (1) 1ists types of
difficulties learning disabled students
often have in school, (2) tells situations
in which the difficulties are 1ikely to
occur, and (3) suggests adjustments teachers
can make,

Practical and theoretical concerns. It is generally known that
teachers benefit from information which is based on research and theory
but 1s translated into a format that is ready for practical application
(Waxman, 1985), SNAP training options are generally at the practical
Tevel, so that they will be found useful by teachers. However, a small
number of training options are more research- or theory-based to appeal
to certain teachers to whom these perspectiveé are of interest.

Grade level and subject matter relevance. Many training options
are appropriate for all teachers regardless of the grade or subject they
teach. However, many training options are appropriate only for specific
grade levels (e.g,, Life-Size Learning Games for primary teachers) or
for specific subjects (e.g., Science and Life for science teachers).
Training recommendations work in such a way that teachers receive
training which is appropriate both to their generic and their specific
needs, For exaﬁple, a teacher requesting assistance in conferring with
parents will be assigned a training option about meeting with parents, a
generic training option appropriate to a specific goal. If the teacher
also wants training that is useful for teaching high school science, the
teacher will be assigned a training option called Science and Life that
is only appropriate for high school science.

Training Formats

The SNAP System is intended for use in a variety of contexts,
including workshops, inservices, and school-based teacher assistance
teams. In all cases, the training content is highly individualized.
When the system is part of group training, the inservice trainers are
challenged to integrate the training recommendations for individuals
into meaningful training for the group as a whole. As a final field
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test of the SNAP System, an inservice course was delivered to a aroup of
18 teachers in a school system. This field test is described in the
section on EVALUATION,

The Two Expert Systems

The SNAP System uses two expert systems to answer the questions:
(1) What training does the teacher need? (2) What training options are
available to meet these training needs? The first question 1s answered
through the diagnostic components of the System (see Measurement
Instruments above), including the Teacher Effectiveness Expert System.
The second question is answered through the prescriptive component of
the system, which is the Training Experience Selecting Expert System.

These two systems are technically very different from one another.
They differ in the form and substance of their knowledge bases and in
their inference mechanisms. Their technical differences and the
rationale for using the two types of expert systems are explained in
Appendix J. This section discusses each of these expert systems at a
practical level.

The Teacher Effectiveness Expert System

One of the measurement approaches for identifying a ¢eacher's
training needs is classroom self observation. As previously discussed,
the teacher collects self observation data over a three week period and
then inputs the data when queried by the computer. For this data to be
used by the SNAP System, it must be interpreted. The Teacher
Effectiveness Expert System interprets this data by comparing it to sets
of rules about effective teaching. This expert system evaluates a
teacher's effectiveness in the areas of assuring an adequate amount of
academic learning time (ALT), providing the appropriate amount of direct
instruction (DIR), and providing all students with adequate
opportunities to respond to questions successfully (QUES).

Rules 1n the Teacher Effectiveness Expert System (Appendix K) were
developed through a complex process. Initially, the broad area of
effective teaching was broken down into six categories--instructional

20
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approaches, time factors, teacher planning, affective factors, teachers'
knowledge and training, and diagnostic-prescriptive teaching., Next,
Titerature in these areas was reviewed and variables relevant to rules
production were charted (Appendix L). From these charts, the basic set
of rules was written. Next, the basic set was expanded, as described
below, to cover all relevant classroom variables. The rules are in
three categories--Academic Learning Time (ALT), Direct Instruction
(DIR), and Questioning Sk111 (QUES)--to correspond with the three major
areas of effective teaching as delineated in the SNAP project.

Figure 2 is an example of an Academic Learning Time rule drawn
directly from research. (Rosenshine found high Academic Learning Time
1n average second grade reading, language arts, and mathematics classes
which had high student engagement rates.) Asiillustrated in this

figure, rules in this expert system include rumerous classroom
variables.

Figure 2
If grade = 2
and teaching area = reading
or teaching area = language arts
or teaching area = mathematics

and students' achievement level = average
and students' engagement time high
then

Academic Learning Time = HIGH <1.0>

Reference: Rosenshine, 1980

Through our analysis of the research on effective teaching we
observed that some classroom variables have been studied more
comprehensively than others. When we discovered classroom variables not
covered by research, we derived rules through extrapolation, f.e., we
inferred rules_from rules already drawn directly from research. For
example, we found research findings regarding second and fifth graders
of average achievement that were sufficient for Academic Learning Time
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rules production, but we had to infer rules to cover third and fourth
graders of high and low achievement jevels.

Our expert system uses "certainty factors" to indicate the level of
confidence we have in our rules. If 2 rule was drawn directly from
research, as in the case of the ruie in Figure 2, then a certainty
factor of <1.0> was used. If, on the other hand, a rule required that
inferences be drawn from other rules, the ceirtainty factor was dropped
to reflect the amount of inference. A certainty factor of <0.9>
indicates that an inference was drawn regarding one variable in the
rule. A certainty factor of <0,.8> indicates that inferences were drawn
regarding two variables in the rule, and so on.

Teachers interacting with the expert system first input their
classroom self observation data then provide responses that are
necessary for the system to evaluate their data. When the system has
Tearned enough about a teacher's style, it invokes sufficient rules to
cover all the variables. The teacher then is given an evaluation, such
as "Academic Learning Time is medium <0.8>." To enhance this brief
feedback the system also deljvers a message, such as: "Although your
students appear to be engaged in learning tasks at a high rate, the
amount of time available for instruction seems to be somewhat shorter
than 1t should be. Perhaps you could arrange the schedule for your
students so that they have more time in class for jearning.”
Additionally, the teacher can request the system to display the rule or
rutes that were invoked, Teachers, therefore, who use the Teacher
Effectiveness Expert System, may observe the process by which decisions
about their self observations are made.

In addition to providing teachers with immediate feedback, the
system assesses teachers' data to determine the presence of certain
training needs. Identified needs in the areas of Academic Learning
Time, Direct Instruction, and Questioning Ski1l are added to the
teacher's needs assessment profile. The second expert system, the
Training Experience Selecting Expert System, recommends specific
training activities for each area of identified need.
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Training Experience Selecting Expert System

The second expert system in the SNAP System is known as the
Training Experience Selecting Expert System. Unlike the rule-based
system previously discussed, this system consists of frames rather than
rules. Each frame i3 a description of a training option, The expert
system contains approximately 200 training options at present. In this
frame-based approach, a "hypothesize and test" mechanism operates to
find the smallest set of training experiences that addresses the largest
set of training needs. Simply put, this expert system considers the
training needs of the teacher and all ava11ab1e’tra1n1ng options, then
1t recommends specific training activities which cover all of the needs.,
This approach is discussed in detail in Appendix J.

Figure 3 1s an example of a frame in the Training Experience
Selecting Expert System. A frame consists of codes which make the
tratning option specific to certain training needs. Other information
about the training option which would be of interest to teachers, such
as a training option summary, is not included in the frame but may
become conveniently available to teachers. Frames are never visible to
teachers using the SNAP System.

Figure 3
Frame Describing Training Option 93

Tropt 93: Tape Recording Educational Materials for Secondary
Handicapped Students
SoC = management,
GOAL = improving classroom adaptability OR
using media to educational advantage
in the classroom,

ALTprob = engaged time OR
success level,
TLEY = junior high OR
’ senior high
SHAPE = article .
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TROPT = training option

SOC = stage of concern about mainstreaming (management indicates
concerns related to classroom management)

GOAL = the teacher's professional development goal

TLEV = teaching level

SHAPE = the format of the training option

The process of preparing frames to add to this expert system was
really a process of collecting training options and coading them in the
training options knowledge base. The collecting process is described
below. Coding of training options is explained in the Training Options

Coding Manual (Appendix M). Training options themselves are in Appendix
I.

The Collecting of Training Options. Interviews with special
educators and media specialists guided the initial search for useful
training options. Training options were then collected in the ' road
categories of attitude, knowledge, and skill. Though the acquisition of
training options moved generally from the attitude and knowledge domains
to the ski1l domain, the collecting process focused on finding training
options that were appropriate to specific training needs. Once the set
of training options appeared to be sound in each of the broad
Categories, a check was made to see that all training needs could be
adequately covered by one or more training options. Making final
additions and code revisions completed the set of training options.

Acquisition of training options in the attitude and knowledge
categories were found in a variety of sources. The Educational
Technology Center at the University of Maryland College of Education has
a large collection videotapes on numerous topics. A1l Educational
Technology Center materials which might ralate to special education were
reviewed, and all those which would be useful as training options were
described ia the training options knowledge base. Similarly, materials,
both print and non-print, at the University of Maryland vocational
education curriculum laboratory were reviewed, and those useful to SNAP
Were described in the knowledge base. Descriptions of materials from
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these two sources included information to help SNAP users locate and
acquire them. Materials from these two sources were not stored with

other training options. Users must make special arrangement.s to borrow
them.

Other training options in the categories of attitude and knowledge
were acquired directly from publishing companies, clearinghouses,
foundations, and specfal educators. Books and pamphlets were generally
collected through these sources. Several of the special educators who
assisted in the training options collection process were themselves
inservice trainers. These individuals not only contributed printed
materials; they also provided descriptions of procedures they use in
special education inservice (e.g., pairing a teacher with a poor
attitude with a colleague who has a positive éttitude). Descriptions of
many of their activities accompanied be necessary materials, then,
became training options.

Sk111 level training options were mostly found in professional
Journals and textbooks. Numerous activities were found, for example, 1n
Teaching Exceptional Children. While most skill lavel training options
are teaching strategies appropriate for specific content areas, other
sk111 level training options concern teaching classes with mainstreamed
special education students. Sti1l other skill level training options
concern efféctive classroom management. Several training options to
help teachers improve their teaching skills were developed specifically
for the SNAP training cptions collection. These included
self-observations, peer conferencing, meetings with special educators,
and visits to other teachers' classrooms.

The Recommending of Training Experiences. Teachers using the SNAP
System receive their training recommendations as the culmination of
their interactions with the system. Figure 4 is an example of SNAP
System training recommendations as they are presented to the teacher.

Figure 4

Training Recommendations
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Analysis is now complete. The following training eptions
are applicable:

Self-Correction for Improving Writing Ski11s R169 *
Spelling R126
Hord Processing to Improve Student Writing R173
Improving Comprehension R170
Vocabulary Centers R184
Dialogue Journals R128
Author's Chair/Peer Conferencing R127
& **
Mathematics and the Special Student R125
Language Experience for Problem Solving in
Mathematics R132
Direct Instruction of Mathematics R144
&
Strategies for Teaching Students ¥ho Have
Trouble Learning R114
Modifying Classroom Exams for Secondary LD Students
R116
&
Conference with Special Education Teacher R76

* R = Record number
** & = Ampersand delineates groups of wraining options;
3 implication is for teacher to choose one from each
group, unless otherwise instructed by inservice
trainer.

The two expert systems in the SNAP System work together to assess
teachers' training needs and to prescribe 1ndividualized training
activities. This discussion summarizes activities that were conducted
during the development of the system and identifies many of the
activities of teachers using the system.
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EVALUATION

This section describes the two major evaluation activities
conducted on the SNAP System. Evaluation and validation information
used in developing the measurement instruments are included in the
technical reports founa in Appendices F, G, J, N.

SNAP Field Test

A final field test of the SNAP System, an inservice course was
delivered to a group of 18 teachers in a school system. They taught
grades K-12 and were highly diverse in terms of their backgrounds,
interests, and current teaching situations. Because the final field
test was in the context of group training, i:.was essential that course
planning focus on the following consideration: Individualized
instruction should not isolate individuals from one another. The
dynamics of the social contexts should be used to emhance teachers'
professional development in the domains of attitude, knowledge, and
skill.

Teachers in the final field test SNAP course worked on 8 to 30
training options recommended by the computer. Some teachers pursued all
of their training options in great depth, while others skimmed some
materials and spent more time with others. Some teachers worked on some
activities that others were also working on, providing a ready
opportunity for shared learning experiences. Generally, though, the
teachers worked jndependently on their individual activities.

Each teacher was required to write reviews on the recommended
training options. Each review included a discussion of the
appropriateness of the training option for the teacher and gave a plan
for how the teacher could apply the trainina in his or her mainstreamed
classroom. These reviews served two functions. First, they provided a
source of data for our evaluation of the SNAP System. Second, they
provided a structure for the teachers' work on the training options.

The set of SNAP training materials was mostly available to teachers
on the site. Some materials were not available on the site but were
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easy for the trainees to locate and acquire. Some training options
involved activities in the trainees' classrooms or schools. Others
involved venturing out into the community.

The major thrust of the course was the individualized work
completed by-each teacher with the support of the course instructor,
However, *o make use of social contexts, as previously discussed, we
also explored certain large group and small group activities. For
example, discussions were held on mainstreaming as a concept and as a
fact of teachers' professional 1ives. Issues such as the impact of
special education labels were also discussed in large groups and in
small heterogeneous groups. These group activities seemed to bring
teachers into closer working relationships with one another, while the
content of their work provided a substantive framework for their
individualized tasks. Additionally, social contexts brought together
individuals with varying attitudes, allowing those with positive
attitudes to influence those with less than positive attitudes, an
important component in mainstreaming education (Larrivee and Cook,
1979),

In the final weeks of the field test training, teachers gave
presentations of one of their assigned training options. With the
concept of teachers' individual training needs in mind, some
presentations were to the whole class, but others were to special
Interest groups, for example just elementary teachers or just secondary
school teachers. Individual presentations were intended to promote
kdowledge acquisition, skill development, and/cr positive attitude
enhancement. A1l presentations were accompanied by group discussion.

Participants in the final field test of the SNAP System acquired
several competencies; these include:

1. Teachers who began the course at information or
personal stages of concern regarding mainstreaming
advanced to higher level stages of concern such as
consequences or collaboration, as measured by the
Stages of Concern Regarding Mainstreaming.
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2. Teachers acquired increased competence on goals they
selected for themselves. A full 1isting of goals is
included in Appendix B,

3. Teachers who were found to be in need of training to
improve their teaching effectiveness in the areas
of (1) questioning, (2) academic learning time, or
{3) direct instruction acquired increased competence
in the area(s) of need.

4. Teachers found to need improved attitudes
related to mainstreaming developed more positive
attitudes, as measured by the Attitudes Tcward
Mainstreaming scale.

SNAP teachers' attainment of t“:se competencies was measured in two
ways: (1) Teachers' attainmerits were measured in terms of individual
course objectives, which were established through SNAP needs assessment,
and self-evaluated in conference with the instructor; (2) The transfer
of knowledge, sk111, and attitudes is evaluated through follow-up
evaluation with the teachers in the semester following the SNAP course.

The Role of the SNAP Instructor. The role of the instructor was
to facilitate the effective use of the training options. Moreover, it
was the instructor's job to see that an individualized tratning approach
became a rich classroom experience with effects reaching into teachers’
own classrooms. The group meeting approach allowed new knowledge and
sk111s to be reinforced and extended . )ng peers. Also, the enlightened
or positive attitudes of some group members influenced the positive
attitude formation of others. The instructor used classroom dynamics to
enhance the professional development of teachers enrolled in SNAP. The
instructor also assisted teachers in experiencing a deeper commitment to
teaching mainstreamed students.

Stages of Concern (SOC) and Attitudes Toward Mainstreaming Scale
(ATMS). We administered the Stages of Concern and Attitude tests prior
to training and during the last session of training. Means and standard
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deviations are displayed in Table 1, The improvement in ATMS scores was
tested be means of a t-test for dependent samples and found to be
statistically significant (t=4.51,17, p < .001).

Table 1
Mean Scores on ATMS
(range 1 to 5)

Prior te After
Training Training
mean 3.5 4.0
SD 4 «3

The Stages of Concern showed an obvious improvement as displayed in
Figure 5. This figure includes graphs of the Stages of Concerns
profiles for our final field test trainees before and after training, as
well as the profile for our overall standardization sample. The
profiles are expressed in percent of the trainees with outliers (as
determined by the algorithm developed in our project). 21% of the
standardization sample had information concerns, 39% of our trainees had
information concerns prior to training, br¢ none had information
concerns after training. Management <Gacerns among our trainees wera
strongly decreased after training, with the number of negative outliers
(indicating low levels of concern about management) increasing from 442
before training to 78% after training. In contrast, conrsequence and
collaboration concerns increased, with the percent of positive outliers
increasing from 17% and 28% (respectively) before training to 33% and
72% after training,

These results suggest that our training was able to improve
attitudes toward mainstreaming and decrease the lower level concerns
while increasing the teachers' concerns about the impact upon students,
collaboration with other professionals, and widening the benefits of
mainstreaming, This sort of movement toward higher levels of concern 1is
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purported to be associated with teacher development in the Stages of
Concern model,

Course evaluation. Teachers in our final field test sample
completed an evaluation of the SNAP System course. This evaluatidn was
designed to determine the success with which the ss had met the
individual training needs of the teachers. The results are displayed
below. These ratings are on a 1 to 5 scale, with 5 being positive,

How helpful for learning about:

1. Ideas that can be used in classroom 4.5
2. Teaching students who have trouble learning 4.5
3. Effective teaching ) 4.5
4, Specific handicapping conditions 4.2

How helpful in developing:

5. Positive attitudes toward students 4.4
6. Positive attitudes toward mainstreaming 4.4

How appropriate for:

7. Grade level 4.3
8. Subject area 4.4
9. Self-selected learning goals 4.0

0 ther items:

10. Overall attitude toward training options 4.0
11, How well did training options build 4.0
confidence about teaching special needs
students?
12, Compared with other introductory courses, 4.1

how well did the training options address
specific needs?

13. Compared with other special education 4.4
courses, how well did the training options
address specific needs?
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The evaluation also included open ended questions. Teacher
responses were subjected to a content analysis. The results are
presented in Appendix 0. A1l of the teachers considered the course to
be a successful learning experience, and 83% attributed this to the
quality, variety and usefulness of the training options., A number of
improvements were suggested, and several teachers expressed confusion
concerning the function of the computer and the self-observations. We
feel that this was partly due to the developmental nature of the system,
and would be correctable in future administrations of the training.

Expert Validation Study

We conducted a study which compared the training recommendations
made Dy the SNAP System with similar recommendations made by expert
trainers. This comparative study was patterned after similar validation
studies of expert systems in fields such as medicine. This study was
completed in two phases. In Phase One, three expert teacher trainers
duplicated the function of the SNAP System in selecting training options
for individual teachers on the basis of their needs assessment data. In
Phase Two, the recommendations of these three expert trainers were
intermixed with the recommendations made by the SNAP System and
evaluated by a second group of three expert trainers. These two phases
are described below,

Phase One

Three expert teacher trainers were identified through a process of
peer nomination, Each was independentiy identified by two different
nominators as having excellent qualifications in this area of inservice
training. A1l three of these people had Ph.D. degreces in special
education and several years of experience in teacher training, including
the inservice training of regular educators about mainstreaming.

These expert trainers were given the needs assessment information
on six of the teachers in our final field test sample and were
instructed to make individualized training recommendations by selecting
training experiences from the data base of training options. To control
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for the effects of varying numbers of training recommencations, the
expert trainers were given a target number of training options to
produce for each trainee. These target numbers were the numbers of
training options recommended as highly appropriate by the SNAP System,
and varied from 7 to 12, The expert trainers were instructed to contact
the experimenters if this target number could not be met, but none
elected to do so and all target numbers were met.

The following relevant observations can be made from the results of
this first phase:

Agreement Between Recommendations. A question can be asked
concerning the degree to which the expert trainers agreed between
phemse]ves in the recommendations made for each trainee, and the
differences between the SNAP System and the expert trainers in this
regard. When the recommendaticns made by the three expert trainers were
paired, the percent of agreements was found to be relatively low,
averaging 7.9% agreements. When the recommendations made by the expert
trainers were paired with the recommendations made by the SNAP System,
the percent of agreements was lower, averaging 5.3%. A distribution is
displayed in Table 2,

Table 2
Agreements in Training Recommendations Between
Pairs of Expert Trainers and
Expert Trainers Paired with the SNAP System

Pairings: Expert/Expert Expert/SNAP

0% agreements 8 9
Between 0% and 10% 6 6
Between 10% and 20% 2 3
Between 20% and 30% 2 0
Total 18 18
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These findings suggest that the expert trainers' selection of
training experiences was influenced by a number of factors beyond the
needs assessment data provided. Informal interviews conducted with the
three expert trainers suggested that they tended to draw upon their
experiences in using different training techniques, their preferences
for specific materials, anu certain fundamental assumptions and beliefs

about the training needs of regular educators working with handicapped
students.

Use of available training options. Across the six test cases, the
SHAP System recommended a total of 41 different training options, while
thie expert trainers recommended a total of between 16 and 21. This
finding suggests that the SNAP System has the.potential for making
better use of large numbers of training alternatives, although it may
also reflect differences in the decision making processes used by the
SNAP System and the expert trainers. For example, the expert trainers
tended to select particularly good training experiences and to recommend
them for a number of teachers. The SNAP System simply looked at each
individual case and selected sets of training experiences based on their
ability to meet multiple training needs.

Coverage of training needs. Based on the coding of the training
options, the SNAP System met an average of 89% of the goals and
subgoals, while the expert trainers met an average of 53%. The SNAP
System met an average of 83% of the needs related to teacher
effectiveness, while the expert trainers met an average of 67%. The
SNAP System met an average of 50% of the needs related to attitudes,
while the expert trainers me% an average of 44%. This finding suggests
that the SNAP System operates satisfactorily in covering training needs,

but since the findings are based on the SNAP System coding, they should
not be interpreted beyond this.

Phase Two

The recommendations made by these three expert trainers and by the
SNAP System were written in a uniform format, 1isting an identification
number for the trainee and the training options recommended for that
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trainee. As mentioned previously, all sets of recommendations for each
trainee had a constant number of training experiences, ranging from 7 to
12, This number was determined by the number of training experiences
that were rated as "highly" appropriate by the SNAP System.

It should be noted that the output of the SNAP System is in the
form of "generators". These are clusters of training options separated
by an ambersand, for example:

option
option
option

&

&

option 33
option 99

If one option is selected from each cluster, the maximum nember of
training needs will be met. In translating the recommendation of the
SNAP System into a simpYe 1ist of training options, we did not observe
this format and thus may have put the SNAP System at a disadvantage,
However, we felt that the expert trainers could not be asked to 1ist
their recommendations in generator format.

Recommendations of the expert trainers and the SNAP System were
Tntermixed and presented to a second panel of expert trainers who
evaluated the recommendations according to three criteria: (1) the
completeness of the training recommendations in meeting individual
training needs, (2) the absence of extraneous training experiences, and
(3) the overall quality of the training recommendations., Each of these
criteria was rated on a 5-point scale with 1 representing the best
rating and 5 the worst.
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In comparison with the recommendations of the expert trainers, ua2
SNAP System achieved average rankings of 3.25, 2.97 and 3.39
respectively on these three criteria. The SNAP System equalled or
surpassed at least one expert trainer on 72% of the ratings for
criterion (1), 72% for criterion (2), and 61% for criterion (3). These
findings suggest that the SNAP System can successfully duplicate the
functions of expert trainers in selecting training experiences.

Discussion

Evaluation components of the SNAP System measured how effectively
the System used an expert system to prescribe training recommendations.
Effectiveness in this section of the report refers to the validity of
the SNAP recommendations as compared to recommendations of human experts
and to the use of the SNAP recommendations as course assignments for
teachers in a course on mainstreaming. Evaluation findings support the
use of the SNAP System as a method of prescribing training activities

that are appropriate to the individual interests and needs of individual
teachers,

Evaluation data do not suggest that the SNAP System is superior to
human expert trainers at recommending training activities. The SNAP
System need not be superior to human experts. It need only produce
training recommendations that are qualitatively comparable to the
recommendations human experts might make. The use of an expert system,
after all, can increase the efficiency of the process.

An important consideration in evaluating the SNAP System is that
its use indeed fosters an individualized needs assessment and training
process. Our evaluation activities suggest that the SNAP System may
contribute to the efficiency and effectiveness of teacher inservice
training. With this view, the SNAP System may appear as a partner of
inservice trainers. Decision-making about appropriate axperiences for
individual teachers may be facilitated by the SNAP System, so that
trainers are free to train.
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Children and Youth, University of Maryland.
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teacher training for special education. Technical Report
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systems for educational decision making. Educational
Technology.
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Individualizing the professional development of
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Presentations:

Haynes, J.A. & Lubell, J. (1986) Abductici and deduction
in an expert system for teacher training in special
education. Paper presented at the Annual Meeting of the
Association for Behavior Analysis, Milwaukee, WI.

Haynes, J.A. & Lubell, J. Abductive and deductive inference
in and expert system. Paper under review for the 3rd
IEEE Conference on Artificial Intelligence Applications,
Orlando Florida, 1987,

Paper on the SNAP System submitted for 1987 national meeting
of American Educational Research Association.

Demonstration of SNAP System to staff members of the Office
of Technology Assessment, U.S. Congress, 1986,

Computer Programs, Documentation and Hard Copy Components
(to_be included in December update of our Institute
c.talog):

Stages of Concern Program. This rrogram delivers and
analyzes the Stages of Concern about Mainstreaming
Questionnaire, using the revised SOC and the scoring
algorithm described in the section on PROGRAM CONTENT.
It should be a useful research tool as well as an
instrument for teacher training.

Goal Setting Program. This program administers and records
the self selection of learning goals, as described in the
section on PROGRAM CONTENT. 1Its primary use is as a
needs assessment instrument for teacher training.

Rules for Analyzing Teacher Self-Observations on the Basis
of Research on Teacher Effectiveness.

Data Base of Training Options
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Note: These final two products form the basis of the two
main expert system components of the SNAP System.
Persons purchasing them will be able to include them in
expert systems using KES or a similar expert system
development programs that are available.




Appendix A
Technical Repcrt #200

Project Overview

Systematic Needs Assessment
Program (SNAP): A
Computer-Assisted Needs
Assessment System for Teacher
Training in Special Education

42




TECHNICAL REPORT #200
Project Overview

Systematic Needs Assessment
Program (SNAP): A
Computer-Assisted Nceds
Assessment System for Teacher
Training in Special Education

David B, Malouf

Cctober, 1983

SpéciaI Project: Microcomputer-Assisted Needs
Assessment System for Teacher Training 1in
Special Education

David Malouf, Director

- Institute for the Study of Exceptional Children and Youth
Department of Special Education
University of Maryiand
College Park, Maryland 20742

This document was produced under grart 6008302314 from the
United States Department of Education. However, the
contents do not necessarily reflect the policy of the

Department of Education, and no official endorsement should

be inferred.

43




Abstract

This paper presents the rationale and general
description for a computer-assisted needs assessment system
for teacher training in special education. This system is
termed SNAP (Systematic Needs Assessment Program), and is
being developed and tested under a grant awarded by the
Division of Personnel Preparation, Special Education
Program, Office of Special Education and Rehabilitative
Services, U.S. Department of Education.

One innovative feature of the SNAP System {s the
application of "expert system" principles to integrate and
interpret needs assessment data. These programming
principles are drawn from the field of artificial
intelligence, and allow the computer to apply rules
developed on the basis of expert input to guide the trainee
through a selective process ‘of needs assessment and
self-exploration to arrive at recommendations of specific

training experiences which will be of greatest benefit to
the trainee.




THE NEED BEING ADDRESSED IN THIS PROJECT

Recent years have witnessed major increases in the
expenditure of money and effort to prepare educational
personnel to meet the needs of handicapped students.
Reasons include the implementation of federal mandates,
critical shortages in the supply of qualified teachers in a
number of areas related to special education (Morsink,
1982), questions about the qualifications of special and
regular education teachers in 1ight of new role functions
and demands (Saluzzi, 1981), and a growing awareness of the
need to build and maintain an infrastructure of preservice
and inservice professional preparation in all areas of
education (Hardin, 1982). By all accounts, these training
needs pose great challenges for teacher training programs at
both preservice and inservice levels.

This paper discusses weaknesses in current approaches
to needs assessment in teacher training and describes the
basic design principles for a microcomputer-assisted needs
dSsessment system to be used in teacher training in special
education. . This system which has been termed SNAP
(Systematic Needs Assessment Program), is being developed
and tested under a grant awarded to the University of
Maryland dy the Division of Personnel Preparation, Special
Education Programs, Office of Special Education and
Rehabilitative Services, U.S. Department af Education.

The Need for New Approaches ts Needs
Assessment in*Teacher Training

Any teacher training program must have a process for
selecting training objectiyes and methods for the trainees -
being served. Ideally, this process should provide a valid
and direct answer to the question, “"What training
experiences should the trainee be given?® This is a
critical element, for the quaiity of training can be no
better than the quality of this selection process.




However, in current practice the selection of teacher
training experiences is based upon npeeds assessment
procedures which tend to use insufficient data to make
decisions which are too general, not individualized, of
questionable validity, and which are divorced from the
actual procedures of training. The following sections
describe the conceptual issues and methodological
constraints which 1imit the effectiveness of needs
assessment procedures in teacher training.

Conceptual Issues

There appears to be confusfon over what exactly is
meant by “need" and "needs assessment”, Moreover, there are
questions regarding the conceptual models underlying the
practice of needs assessment. Scriven and Roth (1378)
statad the case quite strongly.

Needs assessments have been for some time the most
ludicrous spectacie in evaluation. The usual "models"”
are farcical and decisions based on them are built on
soluble sand. (p. 25)

Discrepancy Model. One common needs assessment model
in special education teacher training 15 the “djscrepancy”
aodel which conceptualizes "nee¢™ as the discrepzacy between
a "current status” and a "target status” (Popham, 1975b).
This model is often operationalized by collecting dual
evaluations of (a) the=1mportance of a competency, and (b) a
current-level of the competency. Results are analyzed by
calculating differences between the current and target
ratings for each competency. Examples were described in
Gable, Pecheone and Gillung (1981) and Phelps and Clark
(1977). The discrepancy model may also be operationalized
by identifying "quality” or "ideal" practices, and
conducting a single assessment ¢f the presence or
implementation of these practices.
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Roth (1977) elaborated the basic discrepancy model by
suggesting distinctions betwzen different target states:

goal discrepancy: the target is an ideal.
social discrepancy: the target is a norm.
essential discrepancy: the target 1s a minimum.

desired discrepancy: the target is a desire or
want.

expectancy discrepancy: the target is an
expectation.

The discrepancy model is conceptually simple,
relatively easy to implement, and compatible with a
management-by-objective approach. Thus {ts greatest uses
may be in prioritizing training areas and making
administrative decisions about training pregrams. However,
the discrepancy model has some inhereant conceptual
weaknesses. Primarily, the discrepancy model captures the
quantitative nature of the gap between actual and target
states, but fails to encompass factors maintaining the gap
or effecting its possible reduction. In other words, it
1ooks at the “hole® but not the “donut"”.

For example, Scriven and Roth (1978) distinguished
between "performance deficits", treatment deficits", and
"resource deficits”. There may be an obvious discrepancy
between a regular educator's ability to teach handicapped
'students and the ability he/she shculd have. However,
measuring the extent of this "performance deficit® provides
no information regarding the "treatment deficits" {e.g.
previous training and administrative support) or the
“resource deficits” (e.g. available assistance) which may
contribute to the discrepaancty. Thus, thz measurement of the
discrepancy only partially answers the question of, “"What
training experiences should the trainee be given?"




Factor models. The following definitions of "need"
differ from the discrepancy model:

Z needs X = Z would (or does) significantly benefit
from X, and Z 1s now (or would be without X) in an

unsatisfactory condition. (Scriven & Roth, 1978, P.
28)

+...a factor without which a person or group or school

system cannot adequately function. (Kuh, et al, 1980,
p. 16)

-+.SOMething that can be shown to be nccessary or

useful for the fulfillment of some defensible purpose,
(Stufflebeam, 1977)

' In the above three definitions, a need is a factor
rather than a discrepancy. An unmet need, then, 1s the
absence of this factor rather than a discrepancy between
actual and target states. This type of definition partially
answers the previous “donut and hole" criticism by
encouraging a focus upon gualitative rather than
quantitative aspects of an unmet need. However, needs
assessments based on such "factor" definitions present
certain difficuities. Such assessments require prior
delineation of necessary or useful factors (Roth, 1977).
This process is far from trivial in light of the complexity
and variability of eaucational environments. The value of
such factors may vary greatly for different teachers and
situatjons. The presence or absgnce of a factor may not be
readily discernable, but instead may need to be inferred
from multiple variables such as instructional problems,
teacher valuves, and available resources.

A_Conceptual Basis for the SNAP System

Any attempt to develop a needs assessment system for
teacher training should begin with the fundamental question,
"What training experiences shouid the trainee be given?" \No
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single current conceptual model of needs assessment
adequately encompasses the scope of this question.

Discrepancy models are easifly implemented and can
identify areas of concern which may be improved through
teacher training. However, these models are relatively
barren of information necessary for the selection of
training experiences. Factor models lend themselves to
qualitative analysis of the training problem, but do not
currently provide an adequate basis for the integration of

different varfables 1in determining needed training
eXperiences.

The SNAP system will incorporate elements of both
discrepancy and factor models. CQnsistent with discrepancy
models, training needs will be determined in part on <%he
basis of discrepancies between actual and ideal states. The
use of "goal discrepancy” (Roth, 1977) will not limit the
system to selecting training experiences required for
adequate performance, but will also include training
experiences to lead trainees at any level of functioning
toward an ideal target level of functioning.

Consistent with.factor models, the system will be
designed to select training experiences which are "necessary
or useful” (Stufflebeam, 1977). The SNAP system will
consider multiple variables (teacher attitudes, classroom
events, available resources, etc.) in selecting these
training experiences.

Methbdo]oqical Constraints

Methodological weaknesses currently exist in (1) the
collection of needs assessment information, and (2) the
processing and interpretation of information. These
weaknesses can be further described as follows:

l. Limitations in_ the collection of information. 1In
current practice, 1f teacher training experiences are




adapted to trainee needs at all, they are primarily selected
on the basis of trainee self reports which are conducted by
means of written questionnaires or (less frequently)
Interviews. Such methods are subject to the following
criticisms:

(a) Trainee self-reports tend to confuse "wants" with
“needs,” or "perceived needs" with "real needs" (Kuh, et
al., 1980; Mann, 1980). For example, a regular education
teacher may report a high need for training in categories of
handicaps when 1n reality he/she would benefit more from
training in instructional methods for diverse students. A
special education teacher may report a high need for
training in content area instruction when in reality he/she
would benefit more from training fn collaboration with
regular content area teachers.

Both affective and cognitive factors may contribute to
this problem. A regular education teacher may report a high
need for training in categories of handicaps pecause he/she
mistakenly overestimates the value of this information in
teaching handicapped students. A vecational education
teacher may report & high need for training 1in equipment
madification dbecause he/ske visualizes most handicapped
studznts 2s having physical disabiiities and is afraid of
the occurrence.of injuries.

(b) Data collection proceaures tend to confuse “"peeds"
and "goals", They do this hy asking trainees with 1imited
knowledge of the training area to respond to items
describing specific goals. For example, {tems taken from
published needs assessment iastruments ask respondents to
rate their needs to learn more about how to do the
following:

(1) "Idantify learning disabilities"

(2) "Develop positive reinforcement teéchniques"




(3) "Employ techniques or principles of specfal
instruction (e.g., discrimination learning or
cue redundancy)®

In these items, terms are employed which are 1ikely to
be misunderstood by the intended audience. For example, the
term "learning disabilities" is often misused by regular
educators as a general term for educational handicaps.
Moreover, concepts in these 1tems require prior knowledge
which is not 1ikely to be found among many training
audiences. For example, to rate {tem 2, the trainee should
know what "positive reinforcement techniques" are, what they
do, how to recognize a nead for them, and if they are
appropriate to his/her.setting.

Why are such questionable {tems used? One reason may
be that they appear to relate directly to training. If a
person reports a need for training in “"positive
reinfprcement“. then training caa be given on "positive
reinforcement”. In contrast, an item dealing with a need
for "behavior management” may be more consistent with the
trainee's initial knowledge and understanding, but does not
suggest specific training experiences. Thus, information
limitations in current methodologies may force the trafiner
into choosing between items which are appropriate for the
trainees but have unclear implications for trafning, or
items which have clear implications for training but are nos
_appropriate for the trainees.

(c) other types and sources of information are rarely
utilized as completely as they should be. One valuable but¢
frequently neglected type of information is the environment
in which the problem or need occurs. Bronfenbrenner (1979)
argued for the ecological analysis of problems, including
consideration of specific and general environments in which
they occur. Teacher self-reports rarely address this type
of information adeguately,




Another underused source of information is the teacher
performance test or observation (Popham, 1975a). What could
have more obvious implications for teacher training than an
inventory of current strengths and styles which can be built
upon, and current weaknesses which should be corrected?
However, for various technical and practical reasons, such
information 1s rarely collected, much less used,

2, Limitations in_the processing and interpretation of
Information. FEven 1f sufficient reliable information were
p collected, it would be of 11ttle value unless it were
processed and interpreted appropriately. Weaknesses related
to these functions include the following:

(a) Current methodologies are {nadequate for
1ntegrating and synthesizing large amounts of information of
different types collected from different sources {Mann,
1980). Consider a hypothetical case ip which training
decisfons are to be made for 15 teachers on the basis of
needs assessment information consisting of self-ratings on
30 possible perceived needs, observations regarding 20
factors related to each trainee's teaching, and 20 factors
in the school and commuaity environments. This example
represents both a substaniial increas2 from current needs
assessments and a mininum when the ideal is considered.
Processing and interpretating these 1,050 pieces of data
would constitute a formidable task for existing
methodologies.

(b) There are few validated principles upon which to
base selection of teacher training experiences. Even with
the availability of suffic*ent reliable fnformation and a
means tooprocess it, there would be 1ittle basis for
decision making. In rzcent 'yearsi notable efforts have been
made to identify quality training practices (National
Inservice Network, 1980) and effective teaching procedures
(Denham & Lieberman, Eds., 1980; Stevens & Rosenshine,
1981). However, this information represents a mere
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beginning to the information that is needed. Further,

general principles of teacher training and education are
developed without attention to the conditions affecting
their relative importance and value. For example, research
may suggest that effective instruction is teacher-directed,
academically focused, individualized, and takes place in
groups {Stevens & Rosenshine, 1981). However, how does a
teacher trainer decide if a specific trainee needs to learn
methods for group instruction, or individual instruction, or
teacher direction? 1In which conditions is each technique
most 1mgortant? How does one measure the level of need?
And finally, how are these principles translated into the
selection of specific training experiences?

A _Methodologfcal Basis.for the SHAP System

Current methodologies for needs assessment 4n special
education teacher training are not adequate to collect and
process the necessary information. The SNAP system will .
employ the fnformation processing capabilities of the
microcomputer enhanced with "knowledge-based expert system"
programming principles to expand these capabilities. The
following basic methodological principles will be observed:

A. Collection bf Information

1. Multiple types of fnformation will be employed,
including student performance, teacher
performance, and situational factors.

2, To the greatest possible extent, each type of
information will be collected from the best
available source, For example, trainees will
not be asked to respond to statements for which
they may not have the necessary informational
background. Also, attitudinal and possible
observational biases will, tc the extent
possibla, be eliminated as sources of )
misinformation.
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B. Processing and Interpretation of Information

1. Extensive and varied information will be
combined and integrated in the process of
selecting training experiences.

2. Expert input and research data will be used
intensively in the formulation of the decision
rules used to select training experiences.

3. The results of the needs assessment p-ocess
will be expressed in terms of specific training
experiences which can be directly implemented
and evaluated.

4. A feedback mechanism will be included to &llow
the continued development and revision of
decisfon rules on the basis of trainee
experfence.

Additional Desicn Considerations

In addition to consideration of the above conceptual
and methodological issues in needs assessment, the SNAP
system will be designed to allow needs assessment to become
an on-going, responsive and integral component of the
training process, consistent with principles of teacher
development and adult learning such as the following:

1. Teacher needs change qualitatively and
quantitatively during the course of teacher
develppment (Fuller, 1969; Hall & Loucks, 1978). -
Such chanyes have important impliications for the
process of teacher training and should therefore be
monitored on an on-going basis. At an appropriate
level of development, needs assessment procedures
w111l be capable of serving this fuanction.

2. Needs assessment 1tself should be an educational
process (Kuh, et al., 1980). As such, the process
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should conform with principles of adult learning
such as the following (Ranks, 1981):

(a) Learning should be self-directed. The SNAP
system will trect the trainee as an active
participant in the assessment process by
providing frequent feedback and by providing
explanations for assessment decisions. The
trainee will be able to trace the consequences
of various types of input, and to provide
Tfeedback regarding the validity of the sy stem.,

(b) Learning should tap the adult learner's
previous experience. As adults, teacher
trainees have an accumulation of previous
experiences to wh.ch they tend to relate new
learning, and which can serve as a foundation
for training. The SNAP system has the
capability of including previous experience as
a factor in the decision-making process while
at the same time including a variety of other
important factors.

(c) Learning should bve problem~oriented. The
trainee should recognize the direct relevance
of training to solving problems or performing
tasks that are required of him/her. 1In some
cases, the trainee may need tc be shown this
relevance. The SNAP system will conform to
this principle in two ways.’ First, 1t will
select training experiences which will be of
use to the trainees. Second, 7t will allow
the trainee to see the relevance of traininy
selections by providing feedback and
explanations during the course of assessment.

The above principles are sometimes misconstrued to
support an adult version of a "free schooi” in which needs
assessment would simply involve asking the trainee, "0K,
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what do you want to learn?" The process is in fact more
complex that this, and requires a needs assessment system
which can be both flexible and structured, both interactive
and directive, and which can accept assessment data ir. the
available forms and provide feedback aand recommendations
based on expert insights.

Summary of the Need and Design
Considerations for the SNAP System

Needs assessment approaches in teacher training are not
currently adequate for perform.ng the functions for which
they are intended. Conceptually, they are unable to
integrate 2nd encompass all aspacts of the fundamental
question, “What training .experiences should the trainee be
given?" Methodelogically, they are limited by the inability
to collect and process the information needed to select
training experiences. The SNAP system is an attempt to
exploit the capabilities of microconmputers in collecting,
storing and processing information to allow needs assessment
procedires to perform their intended functions more
completely and conrsistently with principles of teacher
development and adult jearning.

INITIAL DESCRIPTION OF THE
SNAP SYSTEM

'Many features of the SNAP system have not yet been
determined, tiius the following description (based on initial
proposed plans) should be considered as tentative..

The Functions of the Microcomputer

The microcomputer will be central to the needs
assessment process. The most innovative function will Le to
serve as'én "expert system."” As such, the SNAP system will
duplicate to a Tim$ted degree the process of expert
consultation that might be provided if each teacher trainee
were able %o engage in an extended interaction with a panel
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of experts. We do not propose to develop a “"state of the
art" expert system, but instead intend to focus on the

application of existing products and technology to a new
task.

The expert tasks to be performed by the system can be
characterized as: (a) To monitor the needs assessment
process and make selections of items or tasks on the basis
of multiple rule elements. (b) To select training
experiences for individual trainees on the basis of a large
quantity and variety of collected data.

Characteristics of the Expart System

The proposed system has a number of significant design
characteristics relevant te expert system development.
These include the following:

1. _Relatively small solution space. We anticipate an
initial systemidesign which will have the capacity for
differentially se1éct1ng training experiences from a
"solution space” of approximately 250 to 300 specific
training alternatives. This represents our best estimate of
an appropriate balance between manageability and
nontriviality in initial system development., If the
approach proves to be successful, there is virtually no
1imit to the number of training alternatives that can be
included in a solution space.

2, Microcomputer implementation. Until recently,
.ru1e-based systems have been designed to run on large-
main-frame computer systems. However, recent systems run
quite effectively on microcomputers. This is largely due to
- advances that have occurred 1in computer hardware technology.

3. Production rule structure. The representation of
knowledge within computer systems is a matter of continued
development in the field of artificial intelligence. Our
initial plans are to employ production rules which can be
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viewed as IF-THEN rules. Each rule is generally formulated
to represent a "chunk" of knowledge. Must systems contain
hundreds of such rules arranged into networks according to
the relationships between rules.

4. Systematic uncertainty. One problem we face 1in
developing the proposed system is the unavoidable presence
of (a) uncertainty in the production rules, and (b)
unreliability in the needs assessment data coliected. The
problem of inexactitude has been faced in the development of
other rule-based expert systems.

Davis, et al,, (1977) describe use of "certainty
factors” in the MYCIN system to accomodate the judgemental
and inexact nature of medical diagnostic rules. An example
1s provided in the following INTERLISP code:

premise: (SAND(SAME CNTXT INFECT PRIMARY-BACTEREMIA
(MEMBF CNTXT SITE STERILESITES)
(SAME CNTXT PORTAL GI)

action: (CONCLUDE CNTXT IDENT BACTEROIDES TALLY .7)

English translation:

If (1) the infection is primary-bacteremia,
and
(2) the site of the culture is one of the
sterilesites, and
(3) the suspected portal of entry of the
' orgarism is. the gastrointestinal
tract,
then there is suggestive evidence (.7 out of
1) that the identity of the organism is
bactercides,

The certainty factor in the above rule $s 0.7. These
factors can vary from -1 (complete disbelief) to +1 .
(complete belief). The certainty of a hypothesis is the
algebraic sum of the certainty of evidence for and against




1t. One advantage of this particular model of inexact
reason is it allows the simultaneous accumulation of
evidence supporting and against a giver ,pothesis.
Shortliffe and Buchanan (1975) describe the model in detail.

The above approach to uncertainty has been criticized
as possibly being "unnecessarily ad hoc" in that the
developers of MYCIN have formulated their own model of
inexact reasoning when theres are other, more
throughtly-studied models available (stefik, Aikens, Balzer,
Benoit, Birnbaum, Hayes-Roth, and Sacerdoti, 1982), Another
alternative would be to apply Bayes' Rule to calculate the
probability of a disease in 1ight of evidence and
conditional probabilities. The main difficulty with this
approacn is the quantity of data required to determine
conditional probabilitfes. A compromise approach described
by Duda, Hart, and Nilsson (1976), and Pednault, Zucker, and
Muresan (1981) involves the use of subjective estimates
rather than rigorous data to determine probabiiities.

Control Strategy and Data Input. There are two basic
procesées for applying the ru1es_in*the rule-based system to
a given set of data (i.e. problem). One approach is termed
"forward chaining®, "antecedent reasoning”, "data driven®,
etc., and the other approach is termed "backward chaining”,
"conséquent reasoning”, “goal driven”, etc. (Duda &
Gaschnig, 1981). These two basic approaches are sometimes
found in combination.

In the forward chaining approach, the initial data are
scanned until a rule is evoked. This rule is applied,
leading to a change in the data base, and the scanning
resumes. This process continues until a goal fs reached.

An example of this approach can be found in the INTERNIST
system for medical diagnosis. In this system, an initial
set of symptons and other data evoke a set of disease
hypotheses. For each hypothesis, the system begins to
accumulate evidence consistent with the hypothesis, evidence
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contradictory to the hypothesis, and evidence which should
be observed if the hypothesis is correct. Eventually,
supportive and contradictory evidence accumulate to the
selection of a most 1ikely disease model and treatment
(Kulikowski, 1980),

In the reverse chaining approach, rules are scanned
consistent with a given goal. If antecedents are found to
macch the predicates of the rule, then the problem s’
solved. If not, then the new goal becomes the arrangement
of antecedents to mitch the requirements of the rule, and
the process continues. An example of this approach can be
found in the MYCIN system for medical diagnosis. In this
system, goals are diagnostic conclusions., If a goal 1is
evaluated successfully (a certainty factor greater than .2)
the conclusion is made. If the goal is evaluated
unsuccessfully, it is bypassed. If the goal cannot by
evaluated, the evaluation of the goal becomes a new subgoal
and the process continues (Davis, et al., 1977).

Both control strategies ca1f for a degree of
interaction between the expert system and the person being
"advised." Initial data will be entered, the system will
apply rules, more data will be requested, more rules will be
applied, and so on until solutions have been found. The
following example is taken from the PROSPECTOR system which
applies both forward and reverse chaining approaches (Duda &
Gaschnig, 1981;:

Computer: To what degree do you believe that the
target area is in a continental-margin mobile beit?

Person: 4

Computer: ” Do you know the age of the
continental-margin mobile belt?

Person: WHY




Computer: The vast majority cf porphyry copper
deposits are younger than 200 million years, Major age
groups include...<The computer explanation
continues>, ..

Computer: Do you know the age of the
continental-margin mobile belt?

Person: YES

Computer: What is the age of the continents ~margin
mobile belt? :

Person: CRETACEGUS = 65 - 136 MILLION YEARS
Computer: What is your confidence in this estimate?
Person: 3 ...<The consultation continues>,,.

Final decisions have not been made regarding the
control strategy of our proposed system. We currently
anticipate that both forward and reverse chaining strategies
will oe employed. i

In contrast to some other rule-based expert systems,
the trainee will not come to the computer with answers to
all of the questions that may be asked. Thus the
interaction between trainee and computer will be
discontinuous. The initial needs assessment tasks wi1l
include an interactive survey of perceived needs, structured
school-based observations, and entry of the results of these
observations into the compufer. The computer will then. -
select other questions and assessment tasks, and the trainee
will answer the questions and/or make further.observations
for later entry into the computer. This “pun?tuated
interaction” will take place over a minimum of two or three
sessions and will be structured with frequent feedback to
maximize 1ts value as a learning experience.
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Appendix B
I.earniné Goals




Learning Goals'
Instructions for the Questionnaire

Please rate the. degree of usefulnescs that each learning goal
would be for you on a scale of | to 5 ¢(i{=not useful ;
2=slightly useful; 3=moderately useful: 4=highly useful;
=essential).

{or example:

This learning geal is not useful tome now. | 2 32 4 5 i
This learning goal is essen:ial to me now. 12345 S
1 2 3 4 S
NOT SLIGHTLY MODERATELY . HIGHLY ESSENTIAL
USEFUL USEFUL USEFUL USEFUL
I would like to-learn more about. . .
1. special education procedures in my school
2, special education services that are available

in general
3. approaches to workKing with special education

students
4, the types and characteristics of students served

in special education

S. the learning problems that students can have in
school

é. how to obtain instructional help in my classroom
from special educators

7. how to use classroom ajdes

8. how to gain access to instructional materials,
equipment, etc. for mainstreamed students

?. how to obtain additional information about
mainstreamed students in my class

10. how to work with other educators on tasks
relate to mainstreaming

11. how to select and adapt materials to teach
students who have trouble learning

12. how to teach students who are having trouble
learning
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1 2 3 4
NOT SLIGHTLY MODERATELY HIGHLY
USEFUL USEFUL USEFUL USEFUL

I would liKe to learn more about. . .

13. how to encourage desirable social interactisns
between special education and non-special
education students

14. how to provide instruction for slower students
without disrupting instruction for other students

15. how to analyze student learning preblems to
determine how to deal with them

16. how to deal with the issue of griding students
fairly when they vary widely in ability

17. how to Keep better track of how students are
doing in my class

18. how to'determine students’ skill level in
relation to what I teach

19. how to determine students’ study <kill levels in
relation to what 1 teach

20. how to interpret azssessment results in a
student’s records

2{. the behavioral and motivational problems that
students can have in school

22. how to identify students with behavioral or
motivational problems

23. how to deal with students’ behavioral or
motivational problems

24. how to confer with parents

25. why 1 should be working with special education
students

S

ESSENTIAL




Appendix C

SNAP Self Observations




SNAF Self-Chservations

This packel contains the self-cbservation forms and

direztions that you will need for phase 2 of SNAF needs
assessment. Before you go any farther, please take heed of
the following advice:

The observations do not need to be done in 1-2-2 order.
Preview the entire packst, then select the observation
you would like to do first.

The class list with performance rating, which
accompanies Observation #2, must be filled out for both
Observation #2 and #3. To protect the znonymity of your
students, rou may use first names with or without

last name initiails.

Read directions to an observaticn form and examine the
form itse1f very carcfully before performing a szelf-
observation.

Select typical school weeks for observations--tvpical

in the sense of the usual interruptions for this time of
the year.

Ubservation periods of S days are best, out 4 dars may
suffice. A week of observing does not have to begin on
Monday; if you begin on a Wednesdar, end on the next
Tuesday.

Keep all rscords of your observations, all labeled with
dates, timeg, class periods, etc. Bring your records,
i.e., self-observation forms, to your scheduled computepr
session.

SECONDARY TEACHERS AND ELEMENTARY SPECIALISTS:

- Observation #1: Use the word “planning” on top and
bottom sections of form tc indicate times you have
planning period, team meetings, etc. "Planning”
belongs in the "purpose” blanK and the "topic" Blank.
Also, please marK (with an asterisk) the times you
were teacning students whom you observed in Observa-
tions #2 and #3, .

- Observations #2 and #2 c<9ould be of the same
class.

EVERYONE::

If you need HELF, contact either Jennie Pilato ar
JacKie Havnes at 454-4921, or at our home numbers:
Jennie - 420-2403 (Laurel)
Jackie - 279-2217 (Rockville?

£9




Directions for Observation |

This instirument may be used as a sel f-observation, or
it may be done by someone else. The purpose of the
observation is to determine how much of the school day ic
allocated for instructinn, and how much of it is actually
used for direct imstruction.

The observation period last~ for one week at a time.
It may be repeated several times throughout the school year
to account for seasonal variations in school schedules
(such as Chrisimas festivities, Spring outdoor activities,
etc.).

I+ you are using Observation 1 as & self-observation,
begin by selecting a week for the observation that has a
full five days of school attendance. Make sure you have
five copies of the observation form (one for each day?, and
that you understand the directions thoroughly.

Each day, begin by completing the information requested
at the top of the page regarding day (of the weeK), grade,
subject ¢(if elementary and non-departmentalized, leave
blanks otherwise, indicate the specific subject you teach),
beginning and ending times of the scheduled school day, and
the pumber of students in attendance on that day.

Throughout the day, each time the activity changes,
record the event if it is either Yout-of-class” time {lunch,
recess, assembly, PE, music, etc.), or "teachinrg time,"” (a
period where you, the teacher, are teaching either a
subgroup or the whole class). For both of thecse, indicate
the beginning time and ending time of the activity.

Indicate the actual times of the activities, not including
time required for transition to the activity, moving through
the hall, etc. For teaching time, indicate the number of
students to whom your specific instruction is dicected ¢(the
12 students in a reading group, 24 of the 20 students in
your class if the other é are working on 2 aroup project szt
that time, etc.>. Be as specific as possible in indicating
the topic of instruction (adding 3~digit numbers, compound
words, etc.).

I1f additional sheets are needed, simply indicate the
day of the week and your name at the top of the second
sheet.

For the greatest degree of accuracy, complete the
starting and stopping times as they occur, and the rest of
the information as quickly as possible upon completion of
the activity. Your accuracy in reporting times is important
to the wvalidity of this instrument.

()




Observation |

Daye:__ Teacher: Observer:

Grade: Subject:

Average class size:s No. of subgroups:

School beqins: School ends:

Out-of-ciass times: beaqin:

—-—--«-—---------——--—-————---———

Teaching time:

end:

purpose:

begin:

end:

purpose:

#1
begin:
end:
#students:
topic:
#3
begin:
end:
#students:
topic:
#5
begin:
end:
#students:
topic:
$7
begin:
end:
#ctudents:
topic:
#?
begin:
end:
#students:
topic:

begin:

end:

purpose:

begin:

end:

purpose:

begin:

end:

#students:

topic:

#4
begin:

end:

#students:

topic:

#6
begin:

end:

#istudents:

topic:

#8
begin:

end:

#students?

topic:

#10
begin:

end:

#students:

topic:




Directions for Qbcervation 2

This instrument may be used zz a sel f-observation, or
it may be used by someone who is observing in a classrcom.
The purpose o+ this observation is to determine the pattern
of response opportunities offered to students.

The observation period lasts for one weeK, two times
per day. Each observation period should last for
approximately 13 minutes and should coincide with activities
where you will be interacting frequently with the students.
The procedure may be repeated several times throughout the
school vear to account for variations determined by
students’ studying different content areas taught through
different media or teaching styles.

If you are using Observation 2 as a self -observation,
begin by selecting a week for thz observaticon theot has a
full five days of school attendance. Make sure ye. have
sufficient copies of the needed forms for bold whole class
and group observations for the entire week, and be certain
that vou understand the directions thoroughly.

Observation times should be selected each day so that
over the course of the weeKk observations will be obtained
for a reprecentative sample of the.various teaching-learning
situations which occur in your classroom. Elementary
generalists should choose mornings and afterncons, large and
small groups, a variety of small groups, academic and
non—academic content areas, and a variety of academic
content areas (language arts, math, social studies, etc.>.
Secondary teachers and elementary specialists should observe
the same class each day but do observations of different
times in the class period and different types of
instruction, such as small agroup and whole group teaching.

After you have selected the instructional settings you
wish to include, prepare a seating chart for your entire
class, leaving ample space in each bloeck to record student
interactions. Samples of several types that can be used
successfully are attached. Copy your seating charts so that
you  have enough copies to last for the week (unlecs you
expect to change seatimg arrangemsnts within the observation
period). For observations to be conducted with small
groups, either a seating chart or simply a list of group
mewoers may be used, depending upon the size of the Qroup,
seating practice (assigned or unassigned), and cther factors
that will influence the convenience of tre observation form
for you, .

Complete the class list form at the beginning of the
weeK for all students that you teach. The estimate of
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overall performanc~ level should be »our own belisfs
{independent of test scores, gradss, etc.) about their
actual performance, not potential or ability level.

At the beginning of an observation period, fill cut the
coversheet for the ohservation. Class cjze should indicate
the number of stude~ts actually in attendance at the time of
the obeervation (n.e¢ including those who may be zbsent <rom
school, at band, working with a specialist, etc.). Group
size should indicate the same information, if you are
observing the instruction of a group within the class. Then
indicate whether the observation is a whole class or group
observation.

Select a seating chart or list that corresponds to the
situation you are observing. Using the appropriate seating
chart or list, "X" out any individuals w10 are not present
at the time of the observation. Then begin your normal
instruction. Then proceed as follows, depending on the day
of the weekK: :

Monday, Wednesdar, Friday

As students respond, indicate either in the block
ingicating their ceat or the line next to their name the
type of response. Use the appraopriate code indicated on *he
chservation sheet., Write a "V if the response jis
voluntary, "R" if it is recruited, "0" if the ctudent is
responding in a desianated order, "Q" if the student asks an
unsolicited question, and “C" if the student maKes an
unsolicited comment. The order of thece on the seating
chart is unimportant. Continue coding student responses as
ther are given until the time for the observation is owver.

Tuesday, Thursday

As students respond, indicate either in the black
indicating their seat or the line next to their namz the .
correctness of the response. Use the appropriate code
indicated on the observation sheet. Write "&" for an
appropriate response, "I" for an inappropriate response,
"DK* for a "don’t Know" response or no response. NMNote that
these may be right or wrong answers to questions that have
such answers, or they may be comments op responses
indicating a student’s understanding of a higher-level
question that has no explicit right or wrong recponse.

73




————————==:—————.------------i-IlIlllllllllIlllllI!

Observation 2
Coversheet

Day: Teacher:
Starting time: Grade:
Ending time: Subject:

Class size: No. of subaroups:

Class/Group lesson: Group size:

-—---c--n_-——-———-———--—------—

Student Response Codes: <(Monday, Wednesday, Friday)

V == voluntary response <hand raised, or
other means of volunteering a
response are indicated)

R -=- recruited response (the student’s
response was requested by the teacher
wi thout the student giving any
indication that he/she wants to
respond) )

0 -- ordered turn (the stucdent was
responding in turn without any
consideration given to any
student’s desire to repond or
not respand>

@ —-- the response is & question by the
student which was not solicited by
the teacher

C -- the response is a comment by the
student which was not solicited by
the teacher

Student Response Codes (Tuesday, Thursday>

A -- the response is appropriate for
the question asked. It is either
correct, or indicates that the
student fully undercstands the content
of the question and responds
accurately.

I -- the response is inappropriate for
the question asked. It is either
incorrect, or indicates that the
student dces not understand the
content of the question and is
unable to respond accurately.

DK == the students responds th .t he/she
dues not Know the answer to the
question{s) asked, or refuses to
respond to the question,




Class List for Observation 2

Name Performance* Name Fer<ormance*
1. 19.
2. 20.
3. 21.
4. 22,
3. 23.
é. 4,
7. 25.
S. 26.
7. ' 27.
10. 28.
11. 29,
12. . 30.
13. 3t.
14, 32,
15. 33.
1. . ’ 34,
17. 33.
18. 3.

*Performunce - identify as "high", "medium”", or "low"
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Instructions for Observation 2

The purpose of this self observation is to gather
information about the proporticn of time students are
actually engaged in learning activities and their success
level. Research on student achievement indicates that
"engagement rate" is a good predictor of student
achievement, particularly when it is combined with students”’
success level and the overall amount of time spent in
learning activities. For this observstion, you will be
coliecting information about the engagement rate of six
students. The observation will take place over the period
of one week (five school days). Before beginning the
observation, make sure that you have enough copies of the
observation form. You will need two sets of forms for each
day. The specific procedurcts are outlined below:

1. Each day, select two time periods of ten minutes each
when it will be possible for you to observe the studeitz you
selected. These should be times that you will not be
involved directliy in teaching, since conducting the
observation will require your attention. These time periods
can be either during independent seatwork, when an aide or
student teacher is teaching, or at another time that seems
suitable to you.

2. At the appropriate time, take the coding cheet for
Observation 2, and fill in the activity description
information at the top of the page. Be as specific as
possible.

2. Sit where you can see all of the specified students, or,
if it is your normal practice, circulate around the room so
that you will be able to see what the cpecified students are
doing. DO NOT INFORM THE STUDENTS THAT THEY ARE BEING
OBSERVED. Also, sit where you can see a clock with a second
hand, or wear a watch with a second hand.

4. Once each minute, for a total of ten minutes, indicate
on the coding sheet for Obcervation 2, FOR EACH OF THE SIX
STUDENTS whether the student is

on task -- actually engaged in performing

appropriate tasks related te learning the content of the
instructional activity. Examplec of on—task behaviors might
be: writing an answer, reading an appropriave selection
from the text, thinking about an answer, measuring, cuting,
discussing, or listening. Of course, many of the decisions
you will makKe about whether or not a student is on~task will
be inferred from their overt behavior. For example, if a




student’s eyes are directed toward a book, you would
probably infer that he/she is reading, &zl though it is
entirely possible that he/she is only staring at it while
thinking about their vacation or tonight’s party.

Similarly, if a student seems to be daydreaming for a period
of time, it is possible that he/she is deeply engrossed in
performing a problem-salving task, or attempting to remember
an important fact. S:mply make the best qQuess you can about
the student’s behavior.

related -- the student is on-task, but is not
performing the actual learning tasks associated with the
activity. Examples of related activities would be finding
the right page, sharpening a pencil, waiting for a CAl
program to load, reading directions, finding the right page
in a book, etc. These activities are both appropriate and
necessary .for performing the learning activities, but are
not part of the learning itself.

off task —-- the student’s current behavior is not
related to the learning task assigned. The behaviors may or
may not be disruptive, and may or may not be appropriate for
some cother learning task (such as doirg math homework when
he/she is supposed to be writing spelling words), but is not
appropriate for the specific, assigued task.

For each minute of the {0-minute observation period,
one of these choices will be indicated. If it is
impossible to observe a student far one of these time
slices, put an X over the entire block. At the completion
of the 10-minute observation period, indicate any additional
comments you have about a particular student.

I¥ it will help you, you may write the name of the
student on top of the corresponding student number for each
time slice, or at the top of each page. Make sure, however,
that the student number corresponds to the number given t»
you by the computer for that student. This is important
because the computer will be using its database about
specific students to evaluate their engagment rate.

Following each 10-minute observation period, collect
the work that the student was doing, and give an overall
rating as to whether the student’s success at the task
. he/she was performing was high, medium, or low. These are
overall, subjective evaluations, but should follow the
general guidelines as follows:

High success--90Y or more correct responses

Medium success--75/4 - 90X correct responses
Low success ~— less than 75% correct responses
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These guidelines can be based on evaluations ot written

work, or responses Qiven by students to questions asked
during the observed instructional period.

The computer will prompt you to enter the
ies nesded.

information
from Observation 3 as it




Observaiion

-
-

fActivity: .
Whele class Group Individual
Teacher-directed Group work Independent
Description:
Time Sample 1
Student 1 Student 2 Student 3
- 0On task —0On task __0On task
—.Related __Related- —Related
__Off tsk _Off tsk __Off tsk
Student 4 Student S Student &
..0n task _0n task 0On task
-_R=lated —Related _Related
__Off tsk _Off tsk _Off tsk
Time Sample 2
Student 1 Student 2 Student 3
-.0n task 0On task 0On task
__Related __Related __Related
__Off tsk __Off tsk _ Off tsk
Student 4 Student 5 Student &
—0On task —POn task _Cn task
_.Related —Related _Related
__Off tsk ._OfFf tsk _Off tsk




Lime Samnl

g

(£} ]

Student

0n task
—Related
Off tsk

Student 4

0n task
__Related
__Off tsk

JTime Samnle 4

Student i

-..0n task
- Related
Off tsk

Student 4

__0n task
—Related
__OFff tsk

Time Sample S

Student |

—0On task
—Related
~O0ff tsk

Studer t 4
_0On task

_Related
__Off tsk

Student 2
_0On task
__Related
__OFff tsk

Student

S

__0On task
_Related
_OFff tsk

Studernt 2

__0On task
_Related
__Off tek

Student S

~0On task
_FRelated
LOff tsk

Student 2
~.0On task

__Related
Off tsk

Student

S

__0n task
~_Related

__DFf tsk

Student =

.On task
__Related
Off tsk

Student &

_0n task
_R=lated
_Off tsk

Student 3

.0On task
- Related
_Off tsk

Studant &
_0n task

_Related
_Qff tsk

Student &

_0n task
__Related
__Off tsk

Student 4
_On task

Related
_Off tek




Time Sample

&

Stydent 1

-0n task
_Related
Of+ tsk

Student 4
_0n tack

—Related
Off tsk

Time Sample 7

Student 1

0On tacek
__Related
Dif tsk

Student 3
.0On task

_Related
_Of+ tsk

Time Sample &

Student 1

.0On task
__Related

__Off tsk’

Student 4

~.0On task
_Related
Off tsk

Student 2

.On task
. Related
__OfFf tsk

Student S
0On task

—Related
__Off tsk

Student 2

~.0On task
—Related
Off tsk

Student 5
-.0On task

-Related
Off tsk

Student 2

.On task
Related
Off tsk

Student 5

.On tasi
__Related
_Off tsk

Student 2

.0n task
_Related
OFff tek

Student &
_On tacsk

_Related
Off tek

Student 3

_0n tack
—Related
_OFfFf tek

Student &
_0On task

_Related
_Off tsk

‘Student 3

_0On task
_Related
_0Off tskK

Student &
_0On task

_Related
_Off tsk




Time Sambple @
Student 1 Student 2 Student 2
.Bn task _0n task _an task
—_Re'ated _Related -_Related
__0Off tsk _Off tsk __Off tsk
Student 4 Student 5 Student &
0On taek 0On task _0On task
_Related __Related _Related
_Off tsk _OFFf tsk _Off tsk
Time Sample 10
Student 1 Student 2. Student 2
On task - 0On task 0On task
__Related __Related __Related
_OfF tcek __Off tsk __0OfF tsk
Student 3 Student 5 Student &
. 0On task _0n task _0On task
- Related __Relxted _Related
__OFfFf tsk __Off t=k _Off tsk
Success level:

Student 1 Student 4

Student 2 Student S

Student 2 Student &

Comments:

TN #wWhNNe R #w X

Student 1:

Student 2:

Student 3:

Student 4:
Student S:

Student é&:




Appendix D

Descriptive Survey and
Attitudes Toward Mainstreaming
Scale
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DEVELOPMENT OF THE ATTITUDES TOWARD MAINSTREAMING SCALE

The purpose of the Attitudes Toward Mainstreaming Scale (ATMS) is
to provide a measure of a regular aducation teacher's attitudes toward
mainstreaming and handicapped students. It supplements the Stages of
Concern scale, as modified by our project, in determining if a need
exists for training to change attitudes. We began the development of
the ATMS by reviewing existing attitude scales, particularly the scale
used by Larrivee and Cook (1979). Following this review, we collected
and formulated 10 items for an initial test. This test involved 53
regular education teachers who responded to the 10 items in a paper and
pencil format.

The first item in this Appendix is a hard copy of the screen
displays for the Descriptive Survey and ATMS. Following this, we have a
copy of the 10 original items, along with a statistical breakdown of the
responses to the ten items, the means and standard deviations,
intercorrelations, and a factor anaiysis. Six of the 10 items were
selected for inclusion in the final form of the ATMS. Four items were
discarded because of low correlations with other items, low standard
ageviations, and/or poor loading into any of the factors.




You are about to complete the “Stages of Concern

about Mainstreaming" questionnaire. This questignnaire
was developed by The Institute for Study of Except-
ional Children and Youth of the University of

Maryland. It is modified from the original

"Stages of Concern'" questionnaire developed

by Dr. Gene Hall and his colleagues of the University of
Texas at Austin.

First, please respond to lhe questions that
follow which describe your current role and status
as an educaor.

Type F "enter" to move to the next page.

S STARTS PROGRAM F PAGES FORWARD
D GETS DIRECTIONS B PAGES BACK

C CHANGES RATING

Enter the number (followed by the "enter” key)
of the response that best describes you.

1. Sex 2. Age
Male (1) 20-25 ¢ (1)
Female (2) 24-30 : (2)
1135 ¢ (3)
36-40 : (4)
41-45 : (5)
46-50 : (6)
51-55 ¢ (7)
56 or above : (8)

- — —— —— = — - L s S " W €D o S s ¢ e e s e

F  PAGES FORWARD
B PAGES BACK

GETS DIRECTIONS
Dad R8




(3) Senior High (9_12)
(6) K-12

— - . g - i - s - - - - — g =

- RS e e TS P Gt S Gat Gas GRS SRS GAS G D e s B S s A, S Bl G G P S G e Eay SN e ey S E—E

| S STARTS PROGRAM i F PAGES FORWARD
d D CETS DIRECTIONS i B PAGES BACK

5. Years of experience in current role :
6. Total yes“~s af experience in education :

7. What training have you had in special education?:

(1) None

(2) One course or workshop

(3) Two to four courses or workshops
(4) More than four courses or werkshops

Enter the number (followed by the "enter" key)

of the response that best describes you.

3. Current role 4. Current level :

1) Regt'lar Teacher (1) Preschool

(2) Spec .1 Educaticn Teacher (2) Primary (K_3)

i (3) Administrataor or Supervisor (3) Intermediate (4_64)

) (4) Other (4) Middle-Junior High (4_9)
t (5) Certification or degree in special education

o e ama ewe o . s b o |

- . — P A e G S e Bt S S b i

S STARTS PROGRAM i F PAGES FORWARD
D GETS DIRECTIONS + B PAGES BACK




Enter the number (followed by the "enter" key)
of the response that est describes yaou.

8. Experience teaching special educaticn students :

(1) Very little or no experience

(2) Regular classec with a few mainstreamed special education students
(3) Teaching many mainstreamed special education students

(4) Special education teacher

(S) Jther

S STARTS PROSRAM F PAGES FORWARLC

¢ CHANGES RATING i
D GETS DIRECTIONS i B PAGES BAaCK

On the next page you will be asked to
rate six item about mainstreaming oan
a scale of ane through five.

= IGES RATING : S STARTS PROGRAM Q0 i F PAGES FORWARD
3 ) GETO NDIDEATIAMS - t ] DARESC DA .




K2

g 1 P 3 4
R Strongly Disagree Neutral Agree
3 Disagree

1. In my opinion, mainstreaming is inappropriate
when class size is medium to jarge.

2. I believe that special education students have
the ability to participate appropriately in
regular classes.

3. I think that mainstreaming benefits the teaching

) and learning processes of the regular classroom.

4. 1 think that special education students should
be mainstreamed only in basic skills classes.

9+ Regular teachers genarally possess the expertise
for effectively teaching mainstreamed students.

6. The behavior of mainstreamed students too aften

sets a bad evample for regular students.

5
Strongly
Adree




INITIAL SURVEY WITH 10 ITEMS

A Are you certified to teach snecia! eoducation? vyee op no
(please circle)

. What is the level of your current assignment? elementary or
; secondary or K-12 (please circle)

Please rate the following items on a i1 to 5 scale.

1 2 3 4 S
Strongly Disagree Neutral Agree Strongly
- Disagree . Agree

t. In my opinion, mainstreaming is inappropriate when class
size is medium to large.

. I believe that special education students hzve the
ability to participate appropriately in regular classes.

3. I think that mainstreaming bene#its the teaching and
E learning processes of the regular c¢lassroom.

4. I think tihiat special education students should be
mainstreamed only in basic skills classes.

S. I pelieve that grading is not fair in classes where
there are mainstreamed students.

é. The presence of mainstreamed students will promote
acceptance of differences on the part of regular
students.

7. Mainstreamed studen%s are likely to develop academic
sKills more quickly in a special education class than
in a regular class.

. Regular teachers generally possess the expertise for
effectively teaching mainstreamed students.

9. The behavior of mainstreamed students too often sets a
bad example for regular students.

10. Mainstreuming special education students promotes the
special education student’s social independence.
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STATISTICAL ANALYSIS OF ATMS ITEMS - P D
(ritin veversds o gudofions: (4, 5, 7 9)

INe raw aata or transrormaticor pass 1s Druoceeolny
93 cases are written to trne uncompressea antive riie.

*4¥X Memory aliows a toral of 14739 values. accumuilated acrass aii variao:ies.

Th~re also mnay be up to 1848 Value Labels for eacn Variabpie.
Page 3@ SkSS/FRC+ 1A/78/785
Valia Cum
Velue Label Vaiue Frequency Percent Fercent Cfercent
1.0.@ & .3 3. 8 3. 8
&. 22 =] 377 377 41.5
3. Q2 8 15. 1 15.1 S6. &
4. 2V 28 41.9 43,9 Dd. L
Se 20 1 1.9 1.9 1pyn. v
TOTAL 93 18, @ lyuy. &
alid Cases 93 Mmissing Cases 72
Iz
valia tum
Value Label Value Frequency PFercent Percent Fercent
2. 02 1@ 18. 9 16.9 18.49
3. 21 11 cd. 8 . 8 39 &
4, Q0 26 49,1 49,1 88.7
. BQ () 11. 3 1.3 199, ¥
TOTAL 53 1av. 0 120,12
alid Cases 53 missing Cases i)
N\
13)
valia Cum
Value Lapel Value Freauency Percent Mercent Percent
2. 0@ 14 6. 4 =6 b CE. &
3. 20 12 2. & 22. 5 43.1
4. 6D =1 39. € 33. 6 88.7
S. 00 & 11. 3 1.3 1L, @
TOTAL 93 199, 9 1@, YU
ases oS3 Missirng Cases &

SPES/PC+ 10/8/85
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valia Cus
Valu= Label Value Frequency PFercent PRercent Fercent
1.8 3 S.7 S.7 9.7
2. 00 o] J. 4 9. 4 i19.1
I. @ 7 13.= 13. & ==
4. Y 24 45. 3 45. .3 7.8
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Appendix E

Stages of Concern Screens




On the next page you will be asked to
rate six items akout mainstreaming on
a gcale of one through five.
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1 . 2 3 y 5
Strongly Disagree Neutral Agree Strongly
Disagree Agree

1. In my opinion, mainstrz2aming is inappropriate -

when class size is medium to large.

2. I believe that special education students have ---
the ability to participate appropriately in
regular classes.

3. I think that mainstreaming benefits the teaching -
and learning processes of the regular classroom.

L I think that special education students should -—-
be mainstreamed only in basic skills classes.

5. Regular teachers generally possess the expertise -—-
for effectively teaching mainstreamed students.
6. The behavior of mainstreamed students too often -

sets a bad example for regular students.




CONCERNS QUESTIONNAIRE

The purpose of this questionnaire is to determine
the concerns of people who are or may be
involved in mainstreaming.

Since the term "mainstreaming" can be interpreted in
different ways, We have included the following
information. Please read thizs before completing the
questionnaire. )

-.._-__——----_-——_-——--—---——-——---—_—_-—-————-———-_——__.—-__—_.._.—_—_.-—————____-_
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Mainstreaming

Not too long ago, students needing special
education services were removed from the
"mainstream” of regular education and placed in
separate, self-contained special ecducation classes
or schools. These students were separated
Physically, socially, instructionally and
administratively from regular programs.

In the 1960 s people began to question this
approach. It seemed that many special education
students were being unfairly stigmatized and
isolated from the general student population,
and that these students were unnecessarily
restricted in their access to the services and
activities available to regular students.
Further, and perhaps most suprisingly, the
services provided by special education could not
be shown to have educational benefits for a
larg8e portion of the special education
C CHANGES RATING H S STARTS PROGRAM H F PAGES FORWARD
d D GETS DIRECTIONS H B PAGES BACK
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C

population, Perhaps the students were "living down"
to the expectations of special education.

Thus, for more than a decade there has been
a growing trend toward "mainstreaming" special
education students into regular programs, Ideally,
mainstreaming should have the following
characteristics:

1. To the maximimum possible extent, special
education students are integrated into
regular programs.

This integration has the following aspects

a. pPhysical integration: To the maximimum
extent, special education students are
taught in physical proximity to regular
education students. This means that some

D GETS DIRECTIONS

special education students who would once
have been placed in special classes within
regular schools. Some special education
students who would once have been placed in
in self-~contained classes in regular school
are now placed in regular classes for some
or most or even all of the school day.

b. social integration: Physical integration
permits social interactions to occur be-
tween special education students and regular
education students. This does not mean that
mainstreaming requires teachers to plan
structured social interactions between
regular and special education students.

Nor does it mean that all social interactions
must be desirable and pleasant. It simply
means that mainstreaming removes some of the
school-created barriers that once contributed
to an almost total social separation between .

CHANGES RATING S STARTS PROGRAM
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regular and special education students.

c. instructional integration: To the maximum
possible exient, special education stu-
dents receive the normal content and me-
thods of instruction from the regular
education program. Adaptations are made
on an individual basis only to the degree
made necessary by the student's special needs.

d. administrative integration: Mainstreaming
is not possible without administrative
linkage between regular and special educa-
tion programs. Special education students
are the shared responsibility of regular
and special education.

2. A range of levels of special education are
available.

.-_...---_-.__..-_--.._..----.._..__...._..-_----—-..._—-.._..-_.._..-..-.._--..--..-_.._-_---._--_._._-._
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Some people mistakenly believe that main-
streaming requires that all students be

removed from spec.al education and placed in
regular education. The real trend is to develop
a rang8e of alternatives which include older
approaches (resource rooms, regular class
placement 7ith special aides and supports, etc.).

Anyone associated with today' s schools is aware
that mainstreaming is already being implemented.
Considerable progress has been made, but few (if any)
schools or school systems have perfected the process.
Strong evidence sugg8ests that mainstreaming will be
an enduring feature of American education.
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Instructions for the Questionnaire

Please respond to the following items in terms

of your present concerns, or how you feel about your
involvement or potential involvement with mainstreaming.
Items that represent concerns you do have should

be marked on the scale according to the degree of
intensity.

the statement is very true of you at this time.

the statement is somewhat true of you at this time.
the statement is not at all true of you at this time.
the statement seems irrelevant to you.

O D ==
n o 8

Remember to respond to each item in terms of your preseut
concerns about your involvement or potential involvement in
mainstreaming.
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0 1 2 3 4 5 6 7
Irrelevant Not True of Somewhat True Very True of
me now of me now me now

1. I am concerned about my other students' attitudes
toward having mainstreamed students in the
classroom.

2. I know of some other approaches besides main-
streaming that would better meet the educational
needs of all students.

3. Because of having mainstreamed students in my
classroom, I am concerned about not having
enough time to organize myself each day.

4. I would Yike to help other teachers to develop
effective strategies for mainstreaming.
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0 1 2 3 4

Irrelevant Not True Of Somewhat True
me now of me now

I have very limited knowledge about teaching
mainstreamed students,

I am concerned about changes in my professional
status caused by teaching mainstreamed students.

I am concerned about the conflict hetween
My interests in teaching in general, and my
responsibilities to teach mainstreamed students.

I am concerned about revising the way I have
been teaching students in my mainstreamed class-
room.

5 6

Very True of
me now

.—-...——_—-————-.—-—-...---..—--.———_——.——.——--—-—.—.—.—_-——-_.--———-—-—-—-.-—--—--------———-—_-——

10.

q

12.

1.
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0 1 2 3 4

Irrelevant Not True Of Somewhat True
mé now of me now

I would like to develo]l working relationships
with faculty in my school and other schools
who are teaching mainstrzamed students.

I am concerned about how my regular students are
affected by having mainstreamed students in the
classroom.

I would like to know who will make decisions
about the placement of mainstreamed studens
in my classroom.

I would like to discuss approaches to teaching
a mainstreamed class.
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Very True of
me now
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0 1 2 3 4y

Irrelevant Not True Of Somewhat True
me now of me now

13. I would like to know what resources would be
available to me for teaching mainstreamed
students in my classroon.

14. I am concerned about my inability to manage
all that teaching mainstreamed students 1requires.

15. I would like to know how my teaching is supposed

to change when I have mainstreamed students in
my class.

16. 1 would like to familiarize others with t he
progi'ess of mainstreaming.
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Irrelevant Not True 9f Somewhat True
me now of me now

17. I am concerned about aevaluating my effectiveness

as a teacher of class containing some mainstreamed
students.

18. I would like to revise the instructional apprcach
to mainstreaming,

19. I would like to modify our approach to main-

streaming based on the experiences of my
students.

20. I would like to promote a positive attitude
among my students about having mainstreamed
students in class.
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0 1 2 3 y 5 6 7
|
Irrelevant Not True Of Somewhat True Very True of}

me now ol me now me now

21. I am concerned about time spent working with
anon-academic problems related to teaching
mainstreamed students.

22. I would like to know what other changes in

E teaching mainstreamed students might be taking
place in near future.

23. I would like to coordinate my efforts with
others to maximize the benefits of main-
gstreaming.

24, T would like to have more information on expected
time and energy commitments required by the
presence of mairstreamed students in my classroom.
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Irrelevant Not True Of Somewhat True Very True of
me now of me now me now

25. I would like to know what other faculty are doing
regarding mainstreaming.

26. I would like to determine how to supplement,
enhance or replace the approaches we currently
use for mainstreaming.

27. I would like to use feedback from students
to improve the implementation of mainstreaming.

28. I am concerned about changes in my role due to
the placement of mainstreamed students in my
classroom,
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0 1 2 3 4 5 6 ﬁ

Irrelevant Not True Of Somewhat True ) Very True of
me now of me now me now

29. In my opinion, the coordination of tasks and
People required by mainstreaming is taking
too much of my time.

30. I would like to know the rationale for main-
streaming.
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Abstract

This study examined the statistical properties of the
Stages of Concern About Innovation Questionnaire (SoC) as
adapted for measuring regular teachers' concerns about the

innovation ”mainstreaming.” This paper reports on the

internal consistency of the So scale and describes an item
analysis based on data collected from 40 teachers during the
summer of 1984. The results of this study are being used 1in

the development of a computer program for delivering and
scoring the SoC.
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The general focus of this project is the development of
a computer-based needs assessment system to select teacher
training experiences for regular educators working with
mainstreamed handicapped students. This system, termed SNAP
(Systematic Needs Assessment Program), will use several
types of data and data collection procedures which include

both cognitive and affective outcomes. This study examines
one affective measure. )

Affective Tactors are considered critical in the
selection of teacher training experiences. To this end
several methods of attitude assessment were considered,
Observational work was considered to be too cumbersome to
use in the system. On the other hand a unidimensional
attitude scale was considered to be too narrow in jts focus.
Also, an attitude scale dealing singly with the handicapped
or mainstreaming distorted the efforts of the project in the
sense that it focused attentioz on the mainstreamed student
rather than on effectively teaching in the mainstreamed
environment. For example, the "Attitude Toward Disabled
Person Scale” developed by Yuker, Block, and Young (1970)
consists of simple declarative statements about disabled
persons to which the respcndent answers true or false.

The assessment method finally chosen was the SoC
Questionnaire developed by Gene Hall and his colleagues at
the University of Texas, Austin. This questionnaire deals
with concerns rather than attitudes. The concept of concern
is broader than that of attitude. Traditionally attitude is
measured by locating an individual on a bipolar evaluative
dimension {e.g.; good - bad) relative to some object. In
contrast, concern deals with the composite representation of
feelings, preoccupation, thought, and consideration givea to
a particular issue or task (Hall, George & Rutherford,
1979). 3y examining concerns rather than attitudes, a
broader based entry point is achieved. Furthermore, the Sof
as developed by Hall et al., contains seven subscales which
form a logical develiopmental sequence of concerns. These
subscales are:

1. Awareness: Little concern about or involvement with
the innovation is indicated.

2. Information: A general awareness of the innovation
and interest in learning more detail about it is
indicated. The person seems to be unworried about
himself/herself in relation to the innovation. She/he
1s interested, in a selfless manner, in substantive
aspects of the innovation such as its general
characteristics, effects, and use requirements.
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3. Personal: The individual is uncertain about the
demands of the innovation, his/her adequacy to meet the
demands, and his/her role in the innovation.

4. Management: Attention is focused on the processes
and tasks of using the innovation and the best use of
Information and resources. Issues related to

efficiency, organizing, managing, scheduling, and time
demands are utmost.

5. Consequence: Attention focuses on the impact of the
innovaticn on students in the individuals immediate
sphere of influence., The focus is on the relevance of
the innovation for students, including performance and
ccmpetencies, and changes needed to increase outcomes,

6. Collaboration: The focus is on exploration of more
universal benefits from the innovation, including the
possibility of major changes or replacement with a more
powerful alternative.

7. Refocusing: The focus is on exploration of more
universal benefits from the innovation, including the
possibility of major changes or replacement with a more
powerful alternative.

These subscales permit appropriate branching of users
into subsequent activities such as training options. For
example, someone expressing concerns about "information® on
mainstreaming would receive a different set of suggested
activities than someone expressing concerns about
"collaboration” on mainstreaming,

Pilot Study

Introduction

The SoC questionnaire developed by Hall et al., was not
entirely appropriate in its original form for measuring
concerns about mainstreaming. The major difference is that
mainstreaming is mandated by law whereas “innovations"”
(original SoC scale) are not. Thus, questions such as: "I
would 1ike to discuss the possibility of using the
innovation” were not appropriate.

Question revision was undertaken by a panel of three
researchers, Each researcher independently revised the 35
items to reflect the mandatory nature of mainstreaming. A
group session was conducted to merge the revisions and
rewrite the items. A sample revision is given below:

Item: I would 1ike to discuss the possibility of using
the innovation.
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Revision: I would like to discuss approaches to
teaching a mainstreamed c¢lass.

A comparison of the changes is given in Appendix A.
Appendix B contains the final version of the SoC
questionnaire, including the introduction and instructions,

sample

Participants in the pilot study were teachers and
several administrators who were involved in a professional
workshop in Howard County and a ciass at the University of
Maryland during the summer of 1984. Those involved in the
‘Wworkshop and class were asked to fi1l out the SoC
"Questionnaire, and all agreed to do so. This resulted in a
sample of convenience of 40,

Procedure

The participants filled out the seven page
questionnaire during workshop or class time. Page 1
contained descriptive questions regarding gender, age, and
experience. The next two pages presented our definition of
mainstreaming, followed by the 35 questions of the modified

SoC. Participants took about 20 minutes to complete the
questionniare, :

Resu1ts‘

Descriptive information about the sample is presented
in Tables 1 through 5. The sample was slightly more than
80% female. The females were more evenly distributed across
grade level than the males, of whom 67% were from the high
school level; 26% of the females were from the elementary
level and none at the elementary level were male. 86% of

the males in the sample were regular teachers whereas 55% of
the females were regular teazhers.

More than half of the sample had very little training
In special education (see Table 4). Only 10% of the 40
participants were certified or had a degree in special
education. Table 5 reflects similar information and shows
that a full 42.5% of the sample had little or no experience
with the mainstreamed classroomm. )

Reliability statistics are presented in Tables 6
through 8, Table 6 gives the Alpha coefficients for the
overall scale consisting of all 35 items and each of the
seven subscales. Note that each subscale consists of five
1tems. The item analysis consists of item - total score
correlations and these correlation coefficients are 1isted

in Table 7. Finally, Table 8 contains the intercorrelations
among the seven subscales.
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Discussion

The reliability data yield a clear pattern of results
for this particular sample. Throughout Tables 6, 7, and 8
the Awareness subscale shows up as relatively less reliabile
and less discriminating than the other six subscales.

In Table 6 the Awareness subscale has. the lowest Alpha
coefficient., 1Its coefficient is substantially less in
magnitude than five of the other subscales and somewhat less
than the Information subscale. Cronbach's Alpha s an
internal consistency measure of reliabjlity and thus a low
coefficient is indicative of poocr intercorrelations among
the items of the subscale. Also, it is important to note

tha;4?he overall relfability of the Sol was excellent (Alpha

The results in Table 7 support the findings on the
reliability coefficients. That is, five of the six items
with the lowest item - total score correlation are from the
Awareness subscale, 1Items 31 to 35 constitute the Avwareness
subscale and all the currelations are low. In addition to
these low correlations, a logical analysis of the items
revealed that the double clause structure of jtem 34
(Awareness subscale) created ambiguity.

An overview of Table 8 shows that the Awareness
subscale has generally low and negative correlations with
the other subscales. While low correlation among subscales
is considered a desirable property, these low correlatjons
1n conjunction with the results reported in Tables 6 and 7
cast doubt on the usefulness of the Awareness subscale in
this research context,

Indeed the very nature of the "innovation" of
mainstreaming makes the Awareness subscale somewhat
irrelevant, Mainstreaming is mandated by law and therefore
teachers must be involved in 1t. Thus, it really is not
reasonable to expect that a teacher would not be aware of
mainstreaming, For these reasons it was decided to omit the
Awareness subscale from further application within the
context of this research project.

In the interpretation of these reliability data there
are two cautions. First, a sample of convenience was used
and it is therefore inappropriate to generalize these
results to a target population. Second, this reliability
analysis has been conducted on a published scale which has
already gone through a development phase in which the scale
was created from a larger pool of items. To the extent that
statistical procedures are normative, as they must be, the
consequences of a "second level" relifability analysis are
1ikely to show some items as poor. Nonetheless there are
strong empirical (normative) and logical grounds for
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discarding the Awareness subscale, but using the remaining
scales in our application.




Table 1
Sex by level

(Count
Rovw % Inter- Middle- Senfor Row
Col.%Z Primary mediate Junifor H High K=12 Total
Male ———— 1.0 1,0 4.0 -——- 6.0
———— 16,7 16.7 66.7 -—— 18,2
———— 20,0 11,1 36.4 ——
Female 7.0 4,0 8.0 7.0 1,0 27.0
25.9 14,8 29.6 25.9 3.7 81.8
100.0 80.0 88.9 63.6 100.0
Column Total 7.0 5.0 9.0 11,0 1.0 33.0
21,2 15,2 27.3 33.3 3.0 100.0
Number of missing observations = 7




Table 2

sSex by Current Role

Count Administrator
Row % Regular or Row
Col 2 Teacher Supervisor Other Total
Male b I 7
85.7 14,3 18.4
26,1 33.3
Female 17 2 12 31
54.8 6.5 38.7 81.6
73.9 66.7 100.0
Column 23 3
Total 60.5 7.9
Number of missing observations = 2
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Table 3
Current level by Current Role
(Count
Row % Inter- Middle- Senior Row
Col.% Primary mediate dJunior H High K-12 Total
Regular Teacher 4 3 8 6 21
19,0 14,3 38.1 28.6 65.6
57.1 60.0 100.0 54.5
Administrator or
Supervisor 3 3
100.0 9.4
27.3
Other 3 2 2 1 8
37.5 25.0 25.0 12,5 25.0
42.9 40,0 18,2 100.0
Column 7 5 8 11 1 32
"Total 21,9 15,6 25.0 34.4 3.1 100.0
Number of missing observations = 8




Table 4
Training in Special Education

Frequerncy Percent
none 14 35.0
one course or workshep 11 27.5
two to four courses or
workshops 9 22.5

more than four courses or
workshops 2 5.0

certification or degree in
special education 4 10.0




Table §
Special Education Teaching Experience

Frequency Percent

very little or no
experience 17 42,5

regular classes with a few
mainstreamed special

education students 14 35.0
teaching many mainstreamed

special education students 7 17.5
specfal education teacher 2 5.0

TOTAL 40 100.0




7able 6
Subscale Relabilijty Coefficients (Alpha)

N Alpha
Overall scale . 35 .84
Awareness subscale 5 .44
Information subscale 5 .52
Personal subscale 5 o F
Management subscale 5 .70
Consequences sudscale 5 .65
Collaboration subscale 5 .83
Refocusing subscale 5 ' 77




Table 7
Item Total Score Correlations

Item Total Score Item
1 .42
2 57 **
3 .40
4 .30
5 -.04
6 J55%%
7 .50%
8 J65%*
9 o51%*
10 J46%*
11 57**
12 .32
13 .37
14 .32
15 .51%*
16 .39
17 .52
18 s61%*
Minimum pairwise N of cases: = 32
Significance: *-,01 **- 001
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30
31
32
33
34
35

Total Score




Table 8
Subscalgvgntercorrelatfons

Correlations Awar__ _Info Pers _ Mana Cons___Coll _ Refo
Awareness 1.0%* -,13 -.02 .06 -.28 -.24 -.25
Information -.13 1,0%% JS5l%*x 14 .34 .01 .08
Personal | -.15 SS1¥x ] Q%% . 69¥* .48%* 7 L42%
Management .06 .14 269%% 1 Q%% .31 25 S63**
Consequences -.28 .34 .48* .31 1,0%* .35 o DT®*
Collaboration -.24 .01 .07 .25 .35 1,0%% 55k
Refocusing -.25 .08 42*% «63** o57%%  55%% 1 Q%%

Minimum pairwise N of cases = 34
Significancg: *-,01 **-_,001
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Figure 1
Revised SoC Statements
(Original SoC Statements are First)

Item
Number Statement
Stage 0 Awareness
3 I don't even know what the innovation is.

I don't know anything about handicapped students being
being taught in regular classes.
I didn't know that special need chiidren had been mixed into
regular classes.
I don't know anything about teaching handicapped students.
12 I am not concerned about this innovation
I am not concerned about handicapped students being taught
in regular classes. , o
The placement of handicapped children into regular classes
is something that does not concern me (that does not affect
my work (teaching)).
I'm not interested in teaching handicapped students.
21 I am completely occupied with other things.
I am completely occupied with other things than teaching
handicapped students in regular classes.
I am completely occupied with other things and am not
concerned about the placement of handicapped children in
the regular classroom. .
I'm too busy already to be concerned with teaching handicapped
students. ;
23 Although I don't know about this innovation, I am concerned
about things in the area.
Although I don‘t know about teaching handicapped students in
regular classes, I am concerned aboot the quality of education
for handicapped students. .
Although I am not aware of (have not experienced) the
placement of handicapped children in regular classrooms,
1 am concerned about inhese children.
Although I don't know anything about teaching handicapped
students, I am concerned about issues related to teaching
the handicapped in regular classrooms.
30 At this time, I am not interested in learning about this
innovation.
At this time,I am not interested in learning about teaching
handicapped students in regular classes.
At this time, I am not interested in learning about educating
specidl needs children in the regular classroom.
At this time, I have no interest in learning about teaching
handicapped students in my classroom.

Stage 1 Informational

6 I have very limited knowledge about the innovation
I have very limited knowledge about ‘teaching handicapped

students in regular classes.
I have very limited knowledge of strategies, skills, innovations

for dealing with special needs children in a regular class.
(about dealing with special needs children in a regular class.)
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Item
Number

Statement

Stage 1 Informational (cont'd)

6 (cont’d) I know very 1ittle about teaching handicapped students.

15

26

35

I would 1ike to discuss the possibility of using the innovation.
I would 1ike to learn more about teaching handicapped students
in regular classes.

Not appropriate

I would be interested in discussing approaches to teaching
handicapped students in my classroom.

I would 1ike to know what resources are avaiiable if we

-decide to adopt this innovation.

I would 1ike to know what resources are available to support
teaching handicapped students in regular classes.

I would 1ike to know what resources are available for helping
special needs children in regular classes. Also resources
available for teachers.

I would 1ike to know what resources would be ava11ab1e to me
for teaching handicapped s tudents in my classroom.

I would like to know what the use of the innovation will
require in the immediate future.

I would 1ike to know what is really required to teach
handicapped students in regular classes.

I would 1ike to know what additional resources may become
available in the immediate future for educating handicapped
children in the regular classroom. Terms: handicapped vs special needs.
I would like to know what changes in teaching handicapped
students might be taking place in the near future.

I would 1ike to know the reasons for teaching handicapped
students in regular classes.

I would 1ike to know how this innovation is better than

what we have now.

I would 1ike to know how placing special needs children in

a regular-class is better than attending to their needs in
separate, self-contained classrooms.

I would 1ike to know why it is ccnsidered preferable to teach
handicapped students in mainstreamed classrooms.

I would 1ike to learn methods for teaching handicapped
students in regular classes.

I would 1ike to know how to get information about. teaching
handicapped students in regular classes.

Stage 2 Personal

I would like to know the effect of reorganization on mu

professional status.

I am concerned about changes in my professional status

caused by teaching handicapped students in regular classes.

I would 1ike to know what effect it will have on my role as .
a regular education teacher to have handicapped students in

my class.

I would 1ike to know the effect of placing handicapped

children in my class on my prefessional status.
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Item
Number Statement
Stage 2 Personal (cont'd)
13 I would like to know who will make the decisions in the
new system.

I am concerned about who makes the decisions when handicapped
students are taught in regular classes.
I would like to know who will be making decisions about
teaching handicapped students in my class.
I would like to know who will make decisions about the
placement of handicapped children in the regular classrooms.
17 I would like to know how my teaching or administration is
supposed to change.
I am concerned about changes I am supposed to make in my
teaching 'or administration because handicapped students
are being taught in regular chasses.
I would like to know how my teaching i's supposed to change
when I have handicapped students in my class. .
I.would like to know how my teaching or administration is
supposed to change when there are special needs children in
my classroom.
28 I would 1ike to have more information on time and energy
commitments required by this innovation.
I am concerned about the time and energy commitments
required by teaching handicapped students in regular classes.
I woold 1ike to have more information on expected- time and
energy commitments required by the presence of special
needs children in my classroom.
33 I would 1iKe to know how my role will change when I am
using the innoyation.
I am concerned aboat changes in my role when hand1capped
students are taught in regular classes.
I would 1ike to know aboot the changes in my role when teaching
classes that contain handicapped children. Move away from future tense.
I would like to know how my role will change when I have
handicapped students in my classroom.

Stage 3 Management

4 I am concerned about not having enough time to organize
myself each day.
Because of mainstreaming, I am concerned about not having
enough time to organize myself each day. Orient question to mainstreamin
1 am concerned about not having enough time to organize
myself each day, because of myinstreaming.

8 I am concerned about confiict between my interests and my
responsibilities.
Difficult to apply.
1 am concerned about the conflict between my interests

| in teaching in general, and my responsibilities to teadh

' handicapped children. )
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Item

Number Statement
Stage 3 Management (cont'd)
16 I am concerned about my inability to manage all the innovation

25

34

11

19

requires.

I am concerned about my inability tn manage all that teaching
handicapped students in regular classes reguires.

I am concerned about my inability to manage all that
mainstreaming requires.

I am concerned about my inability to manage all that
teaching handicapped students in my regular class requires.
I am concerned about time spent with non-academic problems
related to this innovation.

I am concerned about time spent working with non-academic
probiems related to teaching hand1capped students in regular
classes.

I am concerned about time spent work1ng with non-academic
problems related to mainstreaming. Good for branching, say,
to discipline issues.

I am concerned about time spent working on non-instructional
problems related to teaching handicapped students ’paperwork
discipline).

Coordination of tasks and people is taking too much of my time.
In my opinion, the coordination of tasks and people required
by ma1nstream1ng is taklng too much of my time.

Stein “in my opinion"; term mainstreaming fits better.
Coordination of tasks and planning w1th people is taking too
much of my time.

Stage 4 Consequences

I am concerned. about students’ attitudes - toward this innovation.

I am concerned about students®' attitudes toward teaching

handicapped students in regular classes.

I am concerned about other students' attitudes toward

having handicapped students in the class.

I am concerned about students' attitudes toward handicapped

children in the regular classroom. Again question of,"handicapped."”

I am concerned about how the innovation affects students.

I am concerned about how ctudents are affected by teaching

handicapped students in rugular classes. )

I am concerned about how mainstreaming affects: a) regular students
b) special needs student

I am concerned about how including handicapped

students in my class will affect both them and the regular

students.

I am concerned about evaluating my impact on students.

I am concerned about evaluating my impact on the special

needs children in my class.

I am concerned about evaluating my effectiveness as a

teacher of a class containing some handicapped students.
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Number Statement
Stage 4 Consequences (cont'd)
24 I would like to excite my students about their part in

32

10

18

27

this approach.

I would like to excite (involve) all my students about

their part in minstreaming. Are students aware of this change?

I would like to promote a positive attitude among my students
toward including handicapped students in the class and in

class activities. '

I would like to use feedback from students to change the program.

I would 1ike to use feedback from students to guide my

efforts as a teacher of the handicapped students in my class.

I would 1ike to use feedback from students to improve mainstreaming.

Stage 5 Collaburation

I would 1ike to help other faculty in their use of the innov-tion.
I would Tike to help other faculty in teaching handicapped
students in regular classes. .

I would 17ke to help other teachers in their teaching of
mainstreamed classes.

I would 1ike to help other teachers to develop strategies

for teaching handicapped students in their classes.

I would 1iKe to develop working relationships with both our
faculty and outside faculty using this innovation.

I would 17ke to develop worKing relationships with both our
faculty and outside faculty in teaching handicapped students
in regular classes. ‘

I would 1ike to work more closely with teachers in our school
and other schcols who are teaching in mainstreamed classrooms.
Include "Not applicable" box. )

I would 1ike to develop working relationships with faculty in
my school and other schools who are working with handicapped
students in their classes.

T would 1ike to familiarize other departments or persons with
the progress of this new approach.

I would like to familiarize other departments or persons with
the progress of teaching handicapped students in regular classes.
I would 1ike to familiarize other teachers with the benefits
(and problems) of having handicapped students in their classes.
I would 1ike to familiarize other people (e.g. parents)

with the progress of mainstreaming.

I would Tike to coordinate my effort with others to maximize
the innovation's effects.

I would like to cocrdinate my effort with others to maximize
the effect of teaching handicapped students in regular classes.
I would 1ike to coordinate my efforts with other teachers to
maximize the benefits of teaching handicapped students in
regular classes. _

I would like to coordinate my efforts with others to maximize
benefits of ‘mainsStréaming.




Item
Number

Statement

29

20

22

- 31

Stage 5 Collaboration (cont'd)

I would like to know what other faculty are doing in this area.
I would Tike to know what other faculty are doing related

to teaching handicapped students in regular classes.

I would Tike to know what other faculty are doing in
mainstreaming.

I would like to know what other faculty members are doing

in this area.

Stage 6 Refocusing

I now know of some other approaches that might work better.

I now know of other approaches that might work better in
teaching handicapped students in regular classes.

I now know of some strategies for teaching handicapped
students that are more effective than others for teaching
handicapped students in regular classrooms.

I know of some other approaches besides mainstreaming that
would better meed the educational needs of handicapped children
children. (reforming means "innovation has occured."”

I am concerned about rev1s1ng my use of the innovation.

I am concerned about rev1s1ng my approaches to teaching
handicapped students in regu]ar classes.

I am concerned about:revising....... Difficult to app]y
Direction of concern.

I am concerned about revising the way I have been teaching
the handicapped students in my classroom.

I would 1ike to revise the innovation's instructional
approach.

I would 1ike to revise the approach to teaching handicapped
students in regular classes.

I have some new instructional approaches for dealing with
handicapped children in the regular classroom. Broadness

of notion of "handicapped."

I would like to revise the instructional approach to teaching
handicapped-students in regular classrooms.

I would like to modify our use of the innovation based on

the experience of our students.

I woul 1ike to modify our teaching of handicapped students

in regular classes based on the experiences of our students.
I would 1ike tc modify our approach to mainstreaming based

on the experiences of my students. Are mainstreaming
approaches defined from school to school?)

I would like to modify our approach to teaching handicapped
students based on the experiences of our students.

I would 1like to determine how to supplement, enhance, or

replace the innovation.

I would like to determine how to supplement or enhance our approach
to teaching handicapped students in regular classes.

I would 1ike to determine how %o supp]ement, enhance or replace

mainstreaming as it is implemented in my school.
I would like to determine how to supglement, enhance, or replace the
approaches we currently use for teac ing handicapped students

_requiar classes. o
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Figure 2
Complete Pilot Study Questionnaire

Directions: Please fi1l in the descriptive information below.
1. Sex:___ (1) Male ___ (2) Female

2. Age: ___ (1) 20-25 ___(2) 26=30 ___(3) 31-35 __(4) 36-40
— (5) 41-45 __ (6) 46-50 __ (7) 51-55 ___(8) 56 or above

3a) Current role: 3b) Current level:
— (1) Regular Teacher —_ (1) Preschool
(2) Special Education /eacher — (2) Primary
— (3) Administrator or Supervisor - (3) Intermediate
— (4) other (4) Middle-dunicr high

(p?.:ase specify)
—_ (5) Senfor high

—_ (6) k=12

4, Years of experience in current role:
5. Total years of experience in education:

6. What trainfng have you had in special education?

(1) None

(2) One course or workshop

(3) Two to four courses or workshops

(4) More than four courses or workshops

(5) Certification or degree in special education
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7. Experience teaching special education.

1. Yery little or no experience

2. Regular classes with a few mainstreamed special education students
3. Teaching many mainstreamed special education szudents

4. Special education teacher

5. Other

(please specify)
8. Check those adjeciives which apply to the experience indicated above.

successful pleasant

unsuccessful unpleasant




CONCERNS QUESTIONNAIRE

The purpose of this questionnaire is to determine what
people who are or may be involved in matnstr2aming are concerned
abovt at various times, Since the term "mainstreaming” can be
inierpreted in different ways, we have inciuded the following
infurmation. Please read this before completing the
Guestionnaire.

Mainstreaming

Not too long age, students needing special education
services were removed from the "matnstream” of regular education
and placed in separste, self-contained special education classes
or schools., These students were largeiy separated paysically,
socially, instructionally and administratively from requiar
programs,

In the 1960's, people began to question this approach, It
seemed that many specfal education students were being unfairly
stigmatized and isolated from the general student population, and
that these students were unnecessarily restricted in their access
to the services and activities available to reqular students,
Further, and perhaps most suprisingly, the services provided by
special education could not be shown tu have educational benafits
for a2 large portion of the special education pepulation. Perhaps
the students were “1iving down" to the expectations of special
education.

Thus, for more than a decade there has been a growing trend
toward 'mainstreaming' special education students into regular
programs. This trend is even reflected 1n a federal law (P.L.
94-142). 1Ideally, mainstreaming should have the following
characteristics:

1. To the maximimum possible extent, special education
students are -inteqrated into reqular programs. This
integration has the following aspects:

a. physical iategration: To the maximimum possible
extent, special education students are taught 1n
physical proximity to reguiar ecducation students.
This means that some special education students who
would once have been placed in self-contained special
schools are now placed in special clas: s wizhin
regular schools. Some special education students who
would once have been placed in self-contained ciagses
1n regular schools are now placed in regular classes
for some or most or even all of the school day.

b. social integration: Physical {ntegration permizts
social interactions to occur between special education
students and regular education students. This does
not mean that mainstreaming requires teachers to plan
structured socfal interactions brtween regular and

336

—




special education students. Nor does it mean that all
social interactions must be desirable and pleasant.

It simply means that mainstreaming removes some of the
schoul=created barriers that once contributed to an
almost total social separation between regular and
special education students. )

C. instructional integration: To the maximum possible
extent, special education students receive the normal
content and methods of instruction from the regular
education program. Adaptations are made on an
individual basis only to the degree made necessary by
the student's special needs.

d. administrative integration: Mainstreaming is not
possible without administrative linkage between
regular and special education programs. Special
education students are the shared responsibiiity of
regular and special education.

2. A range of levels of special education are available.
ome people mistakenly believe that mainstreaming
requires that all students be removed from special
education and placed in regular education. The real
trend is to develop a range of alternztives which include
clder approaches (self-contained special classes, special
schoois, residential facilities, etc.) and newer
approaches (resource rooms, regular class placemenz with
special aides and supororts, ete.).

Anyone associated with today's schools is aware that
mainstreaming is already being implemented. Considerable
progress has been made, but few (i1f any) schools or school
systems have perfected the process. Strong evidence suggests
that mainstreaming will be an enduring feature of fmerican
education, .
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R I———————
Instructions for the Questionnaire

i Please respond to the following items in terms of your
present concerns, or how you feel about your involvement or
potential involvement with mainstreaming., Items that represent
concerns you do have should be marked on the scale according to

the degree of intensity. Items that seem completely irrelevant
should be marked "“0*.

For example:
, 7=\
This statement is very true of me at this time. 01 2 3 45 6 k?/
This statement is somewhat true of me now, 01 2 3 CE} 5 ¢ ‘7

-~
This statement is not at all true of me at this time., 0 (l} 2 3 4 56 7

This statement seems irrelevant to me. {Ei‘l 2 3 4 5 6 7

Remember to respond to each item in terms of your present
concerns about your involvement or potential jnvolvement in

mainstreaming,

THANK YOU FOR TAKING TIME TO COMPLETE THIS SURVEY.

138




10.

11.

12.

13,

Irrelevant Not true

14.

1 2 3 4

of me now

5

Somewhat true of me now

1 am concerned about my other students' attitudes O

toward having mainstreamed students in the
classroom.

I know of some other approaches besides main-
streaming that would better meet the educational
needs of 211 students.

I didn't know mainstreaming was taking place in
my school. .

Because of having mainstreamed students in my
classroom, I am concerned about not having
enough time to organize myself each day.

I would 1ike to help other teachers to develop
effective strategies for mainstreaming.

I have very limited knowledge about teaching
mainstreamed students.

I°am concerned about changes in my professional
status caused Dy teaching mainstreamed students.

I am concerned about the conflict between
my interests in teaching in general, and my
responsibilities to teach mainstreamed students.

1 am concerned about ravising the way I have
been teaching students in my mainstreamed class-
room, :

I would 1ike to develop working relationships
with faculty in my school and other schools
who are teaching mainstreamed students.

I am concerned about how &y regular students are
affected by having mainstreamed students in the
classroom,

I am not concerned about teaching mainstreamed
students in my classroom.

I would 1ike to inow who will make decisions
about the placement or mainstreamed students
in mv classroom.

I would like to discuss approaches to teaching
a mainstreamed class.

o

6 7

Very true of me now

1 23 45 6 7




1 2 3 4 5
Irrelevant Not true Soimewhat true of me now
of me now
I would 1ike to know what resources would be 0

18,
16.

17.

18,

18,

20.

21,
2z,

23.
24.
25,
26,
27.

28,

0

available to me for teaching mainstreamed
students in my classroom.

I am concerned about my inability to manage 0
all that teaching mainstreamed students requires.

I would 1ike to know how my teaching is supposed 0
to change when I have majnstreamed students in
my class.

I would 1ike to familiarize others with the 0
progress of mainstreaming.

I am concerned about evaluating my effectiveness 0
as a teacher of class containing some mainstreamed
students, .

I would like to revise the instructional approach 0
to mainstreaming.,

I am completely occupied with other things. 0

o

I would 11ke to modify our approach to main-
streaming based on the experiences of ny
students. .

Although I don't know anything about main- 0

“streaming, I am concerned about issues of

Special Education.

I would 1i*e promoté a positive attitude 0
among my studentS about having matinstreamed
students in class.

I am concerned about time spent working with - ]
non-academic 2rchlems related to teaching
mainstrearzd students.

I would 1ike to know what other changes in ]
teaching mainstreamed students might be taking
place in the near futiure,

I would like to Eoordinate my efforts with 0
others to maximize the benefits of main-
streaming. *

I would 1ike to have more information on expected O
time and energy commitments required by the
presence of mainstreamed students in my classroom,
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0 1 2 3 4 5 6 7

Irrelevant Not true Somewhat true of me now Very true of me now

29, 1 would 1ike to know what other faculty are doing 0 1 2 3 4 § 6§ 7
regarding mainstreaming.

30. At this time, I am not iaterested in learning 01 2 3 45 6 7
about teaching mainstreamed Students.

31. 1 would like to determine how to supplement, 01 2 3 &4 5 6 7
enhance or replace the approaches we currently
use for minstreaming.

32. 1 would 1ike to use feedback from my students 01 2 3 4 5 6 7
to improve the implementation of mainstreaming.

33. 1 am concerned about changes in my role due to 01 2 3 45 6 7
the placement of mainstreamed students in my
~ classroom,

34, In my opinion, the ccordination of tasks and 01 2 3 4 5 6 7
people required by mainstreaming is taking
t00 much of ny time,

" 35, 1 would like t0 know the rational for mafn- 01 2 3 45 6 7
streaming.
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Abstract

Visual analysis of individual profiles may overlook important
differences or yield differences that are unimportant. The procedure
descrioed here provides an empirical basis for choosing a simple
descriptive algorithm for identifying important features of individual
profiles (i.e., outliers).

An exploratory data analysis technique was used to determine the
best descriptive statistical algorithm for identifying outliers on an
attitude questionnaire with six Subscales. Four algorithms based on
descriptive statistics were developed to identify outliers among the six
subscales. Profiles from individuals in two samples (n=40; n=35) were
studied. Algorithms with increasing narrower decision bands were
plotted against the number of outliers produce¢ by each algorithm. The
results showed two algorithms to be superior for identifying outliers in
the individual profiles. This exploratory technique is useful for
profile analysis when there is insufficient data points for statistical
tests and when visual analysis may yield inconsistent results.
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Exploratory Data Analysis
for
Descriptive Profile Development

INTRODUCTION

This paper reports the results of an exploratory data analysis
technique used to determine the best descriptive statistical algorithm
for profiles from an attitude questionnaire with six subscales (i.e.,
Stages of Concern Questionnaire; Hall, 1979). Four algorithms based on
descriptive statistics were developed to identify "outliers" among these
6 subscales. 1In order to select the most successful algorithm (in terms
of criteria described below), the exploratory analysis procedure plotted
the percent of observed outliers as a function of the four algorithms.

"Outliers" and patterns of outliers form an important starting
Place for interpreting group and individual profiles. Outliers may be
identified by a2 variety of methods from simple visual Enspection to
complex statistical approaches described in Kratochwill (1] angd
{2). 1Identifying outliers thus requires either a judgment bas:=d on
visual inspection of their relative positions or the application of
quantitative criteria which provides normative information on the
location of subscale meané. In some cases visual inspection is
sufficient because differences are large, in other cases visual
inspection 15 the only viable option due to an inadequate number of data
points upon which to base the statistics. However, the visual
inspection method does not give the practioner external criteria to sort

out which subscale means are “close" and which are "outliers" from the

others.




Unfortunately, frem a traditional statistical view point, when
subscale means are only based on a few data points which are from the
same subject (i.e., 5 dependent data points in this study) statistical
tests of significance are inadequate and inappropriate. Nevertheless,
data points does yield the range of descriptive indices such as the
mean, standarxd deviation and standard error.

The strategy presented in this paper was to plot the results of
several different descriptive statistical algorithms and interpret this
function in terms of what an analysis of profiles generally would lead
to: profiles with varying numbers of outliers. Thus, the criteria for
an algorithm tv be successful is that it must lead to some outliers but
not identify all the subscale ﬁeans as outliers. 1In other words, a
profile with no outliers is not informative, nor is a profile that is
all outliers very informative.

Specifically, the statistical algorithm reported in this paper
presents simple descriptive statistical criteria which will allow the
practioner to cdetermine the relative "closeness" of tpe subscale means
in the prefiles. 7he major advantage of this algorithm over visual
inspection is the ability of the algorithm to apply statistics (i.e.,
mean, standard deviation #ud standard error of the mean) to assist in
the judgment of relative "closeness" of profile means.

THE SCALE

The scale used in this study is the Stages of Concern About the
Innovation Questionnaire (SoC) which was developed by Gene Hall and his
associates to measure dimensions of concern about an innovation [3].
For example, when a new technology, such as microcomputer operated video
disks, is introduced into selected classrooms, the SoC can be used to

3

144

_ ; . L e ——

5




study the affective impact of this technology on teachers. Teachers may
register mostly personal concerns about the technology or they may seek
to collaborate with others for more effective applications of the
technology.

The "innovation" in the context of this study is mainstreaming.
While mainstreaming cannot be considered an innovation in the usual
sense because it is legally mandated, it does represent an identifiable
change in the classroom. As such it makes sense to measure attitudes
and concerns about it.

The SoC subscales used in this stuéy were two through seven.
Although items were reworded slightly to reflect concerns about
mainstreaming, a mandated innovation, in general the wording was
consistent with the original items. The items associated with each
subscale are randemly placed throughout the questionnaire. The revised
SoC questionnaire.is included in an appendix to this report.

DESCRIPTIVE PROFILE ANALYSIS

This study is part of a project which deals with the application of
) microcomputer based technology and data based management to the
deva;opment of training suggéstions for regular teachers in the
mainstreamed classroom. . One entry point into this system will be
'thrbugh the SoC qheétionnaire.' The SoC was selected because it providegd’
a profile of teacher cuncerns relative to mainstreaming without reducing
concerns to a single dimension as many attitude scales do. From the SoC
profiles and other sources of data the microcomputer based decision
rules will channel through the training options and select ones

considered most appropriate for a particular teacher.
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The SoC questionnaire is one of the main entry points into the training
options data base. 1ts successful application depends on: a) subscales
being logically related to training options; and b) subscale variatiorn
which can generate a variety of different profiles. Without variation
among the srbscale means, differential decisions would not be possible.
SoC profiles may be examined from two general perspectives: a)
normative perspective; and b) criterion perspective. The research
reported by Hall, George and Rutherford [3] takes a normative approach
to profile interpretation. They report a raw score-percentile
conversion chart which is based on the responses of 646 individuals who
completed the questionnaire in the spring of 1975. A stratified sample
was taken from elementary and higher education institutions to rate the,
1nnovation of "teaming" or "modules". Tne authors argue that experience
has shown that the percentiles are representative of other innovations.

Their approach is normative in that the interpretation of group and

individual profiles is accomplished by converting the raw subcale scores

into percentiles from the conversion chart.

On the other hand one can argue that the examination of a single
person's profile may be a criterion referenced task. 1In this case one
would compare the six raw score means of an individual respondent rather
than transform their raw scores into normed percentiles. This kind of
analysis would be criterion referenced because the meaning of the
profile would not r=ly on the profiles of other individuals, which would
be necessary to get the percentile scores. It is this latter
interpretation which is sought for a descriptive profile analysis. To
this end the normative percentiles reported by Hall et al [3] are not

used; instead the analysis is developed from raw scores and means.

5
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ALGORITHM DEVELOPMENT

There are two major ways that profiles can be analyzed. The first
simply involves visual inspection. One examines a profile and rank
orders the subscale means from highest to lowest. Once the rank Grderinc
is complete, an interpretation of the pattern is made. This is the
method used by the developers of the SoC. For example, Hall and his
associates suggest that the highest subscale score for each indivigual
be circled, thereby drawing attention to that subscale. Half
categorizes different profiles as single peak and multiple peak "user"
and "nonuser" profiles. This latter classification ("nonuser") was not
of interest here because there are no nonusers of the mainstreéming
concept. Unfortunately, Hall does not yive criteria for distinguishing
between single and multiple peaks; such criteria would be important
Lecause all the subscale peaks usuvally ‘-ave different values.

The second approach to profile analysis applies criteria in order
to make distinctions between the various subscale means. The criteria
provide the researcher with an empirically based indication of which

scales are conciderably different from the others. Since the means were

only based on 5 data points, traditional statistical significance
testing was inappropriate. Instead, a method was sought which would
identify outliers only when it seemed visually or logically that
outliers were present. The success of the algotithm depended on its
ability to sort profiles into profiles with outliers and without
outliers. Algorithms were selected so that they generated increasingly
narrow intervals around the overall mean and the six subscale means. A
percent of outliers (i.e., "at least one outlier per subject" or

"multiple outliers per subject") was calculated for each algorithm.
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Four algorithms were tested. The first built an interval around
the grand mean based on the stardard deviaticn of the individuai's
responses to the 30 items and a series of intervals around the subscale
means based on the standard deviation of the individual'r responses to
the 5 items of that subscale {(1SD/1SD). The second algorithm was the
same as the first except that the standard errors of the respective
subscale means was used rather than the standard deviations (1SD/1SE).
The third algorithm used one half a standard deviation for the grand
mean interval and one standard error of the subscale means for the
subscale intervals (.5SD/1SE). The last algorithm gave the narrowest
intervals and was ones half of a standard deviation for the grand mean

) and one half of a standard error for the six subscale means (.5SD/.S5SE).
METHOD

Data were collected from two separate samples of teachers. Sample
Bl consisted of 40 teachers.from education classes during a summer
session at the University of Maryland. This group received the SoC
questionnaire in paper and pencil form. Sample #2 consisted of 34

I
|

teachers and 1 supervisor who were participating in sammer workshops s

developing materials in their county Staff Development Center. This
.group completed the SoC inventory via microcomputer.

The'first sample was used to test the four algorlthms and the
serond sample was used to replicate ths results from the first sample.
Both groups were samples of convenience which limits the

generalizablility of the results.
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RESULTS

For sample one the first algorithm (1SD/1SD), which gave the widest
intervals, resulted in no single or multiple outliers. For the second
algorithm (ISD/ISE? 12.5% of the 40 subjects had at least one outlier
and 0% had multiple outliers. Algorithm three (.5SD/1SE) showed 82.5%
of The subjects with at least one outlier and 45% with multiple
outliers, The results for zlgorithm four (.5SD/.5SE) were similar to
algorithm three with 85% of the subjects showing at least one outlier
and 47.5% of the subjects with muitiple outliers.

For sample two, the first algorithm (1sD/1SD), also resulted in ne
single or multiple outllers. The second algorith (1SD/1SE) resulted in
5.7%‘of the 35 subjects showing at least one cutlier; 0% had multiple
outliars. Algerithm three (.5SD/1SE) showed 62.9% with at least one
outiier and 40% with multiple outliers. The results for algorithm four
were similar to three, with 68.5% showing at least one outlier and 37%
showing multiple outliers. .

Figure One plots the ?at least one outlier™ and "multiple outlier"

lines for each of the four algorithms fer samples 1 and 2.

DISCUSSION
Visual analysis of individual profiles may overlook important
dilferences or ylield differences that are unimportant. The procedure

described here provides an empirical basis for choosing a simple




descriptive algorithm which meets certain requirements. Specifically
the selected algorithm should identify profiles that have some

outliers. 1If all the individual profiles are seen to have outliers or
none of the profiles are seen to have outliers, then the analysis may be
said to grossly overidentify or underidentify differences within the
sample. While it is conceivable that all individuals in 8 sample could
either show flat or variable profiles, it is not likely for a "normal"
sample. Thus the suc~essful algorithm will identify some individuals ac
having flat profiles and others as having variabie profiles.

Figure 6ne clearly shows that the first two algorithms yielded flat
profiles for all individuals in the sample. Algorithm 3 showed a sharp
rise in the number of profiles that were not flat (i.e., no outliers)
and algorithm 4 showed a leveling in the number of variable profiles
identified relative to algorithm 3.

This step function result indicates that algorithms 1 and 2 are
unsuitable for descriptive profile analysis. That is, these two
algorithms do not yield results that would be expected from a sample
with ®"nozmal" éifferences among its members; simply put, there are not
enough outlie;s identified. Thus, algorithms 1 and 2 are rejected.

#owever both algorithms 3 and 4 were successful in that they
identified 40% and 47.5% of the profiles as having miltiple outliers,
and between 62.9% and 85% of the profiles as having at least one
outlier. Furthermore, the algorithm by % outlier function steps up
dramatically at algorithm 3 and levels off somewhat as it moves over to
algorithm 4. Thus, it appears that algorithms 3 and 4 would be egually

suitable for identifying outliers in the kind of descriptive profile

analysis discussed here.




Finally, in order to illustrate the uzefulness of having an
algorithm assist in the description of individual profiles, algorithm 3
was applied to two selected individuals from sample #l1. Their profile;
are presented in Figure 2 below. What does a visual analysis of these

profiles indicate?

Visval inspection might indicate that individuals 1l and 2 each had one
low outlier (3.0 and 3.6 respectively). However, when algorithm 3 is
applied to these profiles, individual 1 has no outliers and the second
individual has two outliers (i.e., 5.8 and 3.6). What is not visually
represented in these graphs as the standard deviations. Clearly, the
responses given by the first individual are more variable than those of
the second. '

From this example, visual inspection does not probe into the
variability and equall& important not all methods of incorporating the
standa;d deviation would be successfql._ Figure Three shows the same two
individual pxafiles with the actual data points included (five data
points did not always show up becavse some of the values overlapped).

From Figure Three it is clear which profile is less variable and

thezcfore more 1likely to yield outliers.




By looking across the profiles of a sample of individuals, a method
has been presented to select an algorithm (or proceduze) for identifying
outliers on individual profiles. This exploratory data analysis
technique used statistics in a descriptive way to locate outliers on
each profile. A particular set of descriptive statistics (i.e,
-5SD/18SE) was selectad over other choices by plotting the outcomes of
different descriptive statistical algorithms against outcomes (%
outliers), and chosing the algorithm that resulted in a set of outcomes
(% at least one outlier; % multiple outliers) expected of a sample with

"normal®™ variability. Finally the xésults wvere replicafed with a second

sanmple.
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Appendix F

Learning Goals Field Test

The Learning Goals instrument was tested with Howard County
teachers during the summer 1985, The following description identifies
the sample and explains the data cellection procedures.

- Sample. The Howard County Director of Staff Development provided
SNAP personnel access to Howard County teachers at two locations--a high
school, where curriculum workshop participants were grades K-12, and the
Staff Development Center, where teachers of all grade levels met to
develop instructional materials and to participate in workshops. A total
of 35 educators (34 teachers and 1 supervisor) completed the Learning
Goals inventory. Nineteen teachers were secondary, and fifteen were
elementary. Secondary teachers were in the teaching areas of science,
social studies, and physical education.

Procedures, Teachers me: with a SNAP researcher cn a one-to-one
basis. 'he researcher 1ave the teacher a copy of the Learning Soals
inventory, a set of 25 jtems 1n a Likert scaie (l=not useful;
5=essential) format. The researcher told the teacher to rate each item
according to the degree of usefulness to the teacher in the teacher's
present teaching assignment. (The supervisor was asked to rate each item
for usefulness in her supervisory position.)

At the conpletion of the inventory, the researcher examined the
form for the number of "5" ratings. If the teacher had rated more that 5
items with a "5", the researcher asked the teacher to mark his or her 5
most essential items with an asterisk. The explanation to the teacher
was that when the inventory is on the computer, teachers will be asked
to follow a similar procedure for identifying no more than 5 essential
learning goals.

Descriptive Analysis of Data Collected

Twenty five learning goals were presented to 34 teachers and 1
supervisor as part of a SNAP pilot study conducted in the summer of
1985, Analyses descriptive of the interrelationships between the 25
learning goals were based on exploratory factor analysis. A simpler
approach based on learning goal intercorrelations was rejected as not
feasible because of the number of intercorrelations that would need to
be inspected (i.e., [25 x 24]/2 = 300),

Due to wording not consistent with the rating task, learning geal
25 was discarded. This decision was corroborated by an initial factor
analysis which included learning goal 25 and showed it to be the only
variable to load on factor 5. The second factor analysis (principal
components) yielded 5 factors accounting for 75.7 percent of the
variance. The percentage of variance for each factor were:

Factor Percent of Variance
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1 44,5
2 12.3
3 8.8
4 5.6
5 4,5
v It was decided to run a third and final factor analysis restricting

the solution to only three factors. The results were:

Factor Percent of Variance

1 43.9
2 11,6
3 9.3

An oblique rotation was applied in order to achieve maximum
differentiation between the learning goals.

An arbitrary factor structure coefficient (correlation between
the variable and the factor) of .6 was established as the criterion
for whether or not a variable was associated with a factor. The
results are given below.

FACTOR ONE: Learning Goals - 1 through 10 and 21 through 24
FACTOR THO: Learning Goals - 11 through 15, and 8, 23
. FACTOR THREE: Learning Goals - 16 through 18

Learning goals 19 and 20 did not substantially correlate with any of
the three factors.

Examination of the content of the 24 learning goals suggests the
following interpretation. Factor One learning goals are more general
in nature and deal with both approaches to instruction and overall
aspects of motivation (e.g., "How to deal with student's behavioral or
motivational problems). Two exceptions to this interpretation of
Factor One would be learning goals 7 and 8 - the use of classroom aids
and gaining access to instructional materials. These two items are
more specific than the others associated with Factor One.

Factor Two deals specifically with "How to do it" problems. For
example, learning goal 11 concerns "how to select and adapt matarials
to teach students who have trouble learning”. Note also that learning
goal 8 which is associated with Factor One, also 1S associated with
ractor Two. Learning goal 8 is specific: "How to gain access ot
instructional materials, equipment, etc. for mainstreamed students”.

Factor Three deals with record keeping and assessment. The three
learning goals for Factor Three ask about grading, tracking and

161
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determining ski11 level,

The two learning yoals not associated with any factor appear to
be redundant with the items in Factor Three. Learning goal 19 is
nearly a verbatim repeat of 18, and learning goal 20 deals with
student records and is redundant with 16 and 17.

Age by learning goal correlations were computed. Age was
statistically correlated with learning goals 11 and 14. 1In bott
instances the correlations were negative. These learning goals dealt
with specific concerns (Factor Two): 1) selecting and acapting
materials for students with learning troubles; and 2) providing
instruction for slower students without disrupting instruction for
other students. The negative correlation indicates that older (and
presumably more experienced) teachers already know how to do these
things and therefore these learning goals are not useful.

The factor analysis and correlational results are presented as
descriptive information. Their interpretation must be informed by
logical analysis and further empirical results. Nonetheless the-e
results, particularly the factor analyses, provide a way of organizing
the learning goals into a more general framework suggested by the
three factors,
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Cipher in the Snow-Record #2
AFFECTMODE=p (&)
DSPEC= ed (M) 1d (M)
GCALS = d (H)
S0C = pr (H) cq (M
TLEV = el (H) jr (M) sh ¢ND

instruc activity r3
AFFECTMODE = (&)
ALTPROB = s1 (M)
LSPEC = 1lai
GOALS = K (M) ! (H) e C(HY i (M) o (HY P (Er w O
SOC = pr (HY ¢l C(H) rf M)
SITREQ = hsel

Exczptional Students in the Mainstream-ch. 1 and ch. {5

Teacher Preparation intro rS
GOALS = b(MJ c (M) d (H)
SOC = in (1)1

Exceptional Students in the Minstream - ch.2
The M“ntaliy Retarded mr ré

DSPEC = mr (M)

GOALS = d (H) ¢ (M)

S0C = in (A

TLEV = el (H) jh (M)

Exceptional Students in the Mainstream-ch.2
The Learning Oisabled 1d r?
. DSPEC = {d (M)
SO GOALS = d (H)
SCGC = in (A)
TAREA = 1a (H) ma (H) ss (H) sci ¢HY) h (H) ]

Exceptional Students in the Mainc:ream - c&. S
The Orthoped/Chron 111 td r8

DSPEC = oi (M) ci (M)

GOALS = d (H>

S0C = in (A1

Exceptional Studentss in the Mair.stream - ch.é
The Hearing Impaired r9

DSPEC = h (M)

GOALS = d (H)

SOC = in (AY]

Exceptional Students in the Mainstream - ch. 7
The Visually Impaired ri0

DSPEC = v (M)

GOALS = d (H)

SOC = in (A1

Exceptional Students in the Maincstream - ch. ?
The Speech Impaired rii




DSFEC = sp1 (M)
GOALS = d (H)
SCC = in (AY]

Exceptioanal Students in the Mainztream - ch. 12
The Emotionally Troubled rt2

DSPEC = ed (M)

GOALS = d (H)

SOC = in (A)]

IEP’S r12
GRALS = a (M)
S0C = {A)]

Cry Sorrow, Cry Hope ri2
DSPEC = mr (M)
GOALS = d (H)
SOC = pr (M
TL = el (M]

I11 Dance at Your Wedding ri?
AFFECTMODE = p (A)
DSPEC = h (M)
GOALS = D (M)
S0C = pr (H
TLEV = el (M) jh (M)]

Hewitt’e Just Different r20
AFFECTMODE= p (A)
DSPEC = mr (M)
GOALS = m (M) 4 (M)
S00C pr (M) cq (H)
TLEV = e¢. (H) jh (M1

Non-instructional Activity with Handicapped Child r2!
AFFECTMODE = p (A)
DSPEC = ¢p (M)
GOALS = d (H)
SO0C = PR ()]

Finding a Voice and Like Other People r22
AFFECTMODE = p (H)
GOALS = d (H)
SOC = pr (H)]

"Including Me" and Bibliography r23
AFFECTMODE = p <H»
GOALS = d <H>
SOC = in <M> pr {M>

Case Study r24
AFFECTMODE = a <&
LSPEC = lai
GOALS = d M> e <H> i <M> 1 <M
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S0C = in <M> pr <M> cq <M> rf <MD
SITREG = hhcl

"Reversals r25
AFFECTMODE = p <&>
DSPEC = 1d M
GOALS = d <H> e <H>
SOC = pr <H>

Videotaping with Peer Conferencing r2é

ALTPROB = et <M> sl <M> at 41>

QUESPROB = -: {M> st <M> rd O

LSPEZ = lai

GOALS = j <H> 1 <H> @ <H> o 4> u MY o M ow MY 0 <(HD
{M>

SOC = mn <H> cq <H> c1 <(H>

SITREQ = evol

Videotaping a Mainstreamed Student’s Social
Interactions~YourClassr 27

GOALS = cq <H> rf <MD

SITREQ *= evol

Visit to a Mainstreamed Class
AFFECTMODE = a <A>
LSPEC = Lai
BGOALS = j <M> 1T <H> 1 <(M> md<M> n <MY u <M> v (MY w <M
SOC = mn <H> cq <M> cl M> rf M>
SITREQ = SAP]

"A Show of hands-Say it in Sign Language” r2%
AFFECTMODE = a <M>
DSPEC = h <M>
GOALS = m <H>
S0C= cq <H>
TLEV = el <H> sh <N>I

"Don‘t Drown in the Mainstream® r21

LSPEC = Ims

GOALS = a <M> b <M> c <M> £ <M> g <M> h <M> i <M> j <M 1
M>m M> n {M> % <M>

SOC = in <M> mn <H>

TAREA = Tz <H> ma <H> s3 <(H> sci <{H>]

*Inroducing PL 94~142" and "Complying with PL 924-142"r22
GOALS = a <M> b <H> ¢ <H>
SOC = in <H>1

Professional Pairing r23

AFFECTMODE = a <{A>

GOALS = J {M>

S0C = in <M> pr <M> mn <M> cq <M> cl <M> rf <MD
SITREQ = hfal
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Meet with Handicapped Adultz r24
AFFECTMQDE = a <A>
GOALS = d <H> 2 <H> m <MY u M3 v <MY w <MY
80C = in <H> pr {H> rf <M>]

"Kevin" r35
AFFECTMODE = p <A>
DSPEC = v <M>
GOALS = d <H>
SOC = pr <H>
TLEV = EL <M> JH <M> SH <N>1

"Blind Sunday™ r3é
AFFECTMGDE = § <&>
DSPEC = v <{M>
GOALS = d <(H>
S0C = pr <H>
TLEV = sh <H> 1 <N>1

"Teaching the Learning Disabled Adolescent: Strategiez and
Methods® r40 ;

DSPEC = 1d <M

LSPEC = 1sg

GOALS 1 <H> m {H> n <H> d <H> e <H>

S0C = mn <H>

TLEV = jh <M> sh <H> el <N>1

Trainee as Resarcher r4l
LSPEC = 1ai
GOALS = K <M> 1 <H> m <H> n <H> o <M> w <H>
SOC = cg <H> cl <H> rf <H>
PREREG = rcrl

"Across the Silence Barrier" r42
DSPEC = h <M
GOALS = <(H>
SOC = in <L> 1

"Organizing and Managing the Elementary School Clazsroom”
r44

ALTPROBE = et <(M> s1 (M> at M

QUESPROB = or <M> s1 <M> rd <M

DIRPROB = low

LSPEC = 1em

GOALS = 1 <HM m <H> n <H> u <M> v (MY w <MD

S0C = mn <H>

TLEV = el <A

TAREA = <H> ma <H> =5 (H> sci <H>]

Mainstreaming Exceptional Children r45S
GOALE = a <H> b <H> ¢ <HY & <(H>
S0C = in <H>]

Mainstreaming the Hearing Impaired Child r4s




DSPEC h <M>
GOALS d <H>
S0C = in <H>2

Mainstreaming the Visually Impalred Child r4?
DSPEC = v <M>
GOALS = d <{H>
SO0C = in <H> 1

Adapting Instruction & Modifying Lezson Plans r4sS
ALTPROB = =2t {M> s! <(M»
RUESPROB = sl <M>
LSPELC = 1sg
GOALS = K <(H> 1 <H>
SCC = mn <H> cq <M>
TLEV = el <(H> jh <M>
TAREA = 1a <H> ma <(H> ss <H> sci <H>]

Alexander Graham Bell Assoc’ates for the Deaf, Incz. ra%
AFFECTMCDE = a <H>
DSPEC = h <M>
GOALS = d <H>
SOC = mn <M> rf <H>1

Having & Colleague observes a Mainstreamed Students’s Socia!

Interactions rS0
GOALS = m <H> § <HY i <H> v ¢&M> u ¢
SOC = cq <H> rf <M
ITREQ = hecel

In~service Workshop for Teachers of Mainstrzamed Hearing
Impaired Students
AFFECTMODE = a <&
DSPEC = h <M>
LSPEC = lai
GOALS = ¢ <H> d <H> e <H> i CH> j <H> m <M» n <HD
SITREQ = shil

émerican Foundation for the Blind rS2
DSPEC = v (M> LSPEC = lai
GOALS = c <H> @ CH> i <H> K <H> 1 <H> m <H> n <H>
S0C = prf <H>1

American Printing House for the Blind rS52
GOALS = b <H> £ <H>
S0C = MN (M> rf M
SITRER = cvil

American Speech and Hearing Association rS4
“SPEC = spl
LEPEC = 1lai
GOALS = 1 <H»>
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SGC = rf <H»
SITRE® CS11

Material Evaluation rS5%S
ALTPROB = et <H> sl <H>
AT QUESPROB = =1 >
MR GoALS = g <H>
: €0C = mn <H>12

Association for Children with Learning Disabilities nSs
LSPEC = 1lai
GOALS = 1 <H> b <H>
SOC = in <M> rf <H>
SITRE® = cldl]

National Interpreter Training Consortium rS57
DSPEC = h <M
GOALS = d <M> i <M
SOC = in <{M> rf <HY

National Paraplegia Foundation r3o
DSPEC = oi <M>
GOALS = d<H>
S0C = rf <(H>

Recording for the Blind, Irc. rS9
GOALS = h <(H>
SOC = mn <M> rf <(H>

; Unitad Cerebral Palsy Association, Inc. ré0
o DSPEC = cp <M>

GOALS = d <H> e <HY i <H>

S0C = rf <H>]

Spina Bifida Association of America rst
DSPEC = sh <{M»>
. GOALS = d <H> i <H>
TR SOC = in <M> »~f <H>]

Crstic Fibrosis Foundation ré2
DSPEC = cf <M»
GOALS = d <H> m <M
SOC = in <{M> rf <{H>
TLEY = sh <H>]

Epilepsy Foundation of America ré3
DSPEC = ep <M>
GOALE = d <H>
S0C = in <M> rf <H>

x:x Council for Exceptional Children ré4
.- GOALS = <H> g<H4> h <H> i <H> o <H>
SCC in <M> mn <M> cq <MY rf (M)1

189




Epitlepsy
réa

School Alert and Epilepsy and the School Age Child

DSPEC = ep <M

LSPEC = Ims

BOALS = d CH> 1 <H> m <H> n <H>
SOC = in <M> mn <M> cq <M>1]

The Handicapped Experience & Bibliography rsa
AFFECTMODE = p <M>

SOC = pr <M>1
Exploding the Myth rs&?7

DEPEC = mr {M>

GOALS = d <H>

SOC = in <{H>]
Whatever It Takes rés

FFECTMOZE = p <H>
LSPEC = Ims
GOALS = 1 M>m <M> n <M> o <M> g Mrpr <My =2 O
S0C = pr <{H> :
TLEY = sh <(H>
TAREA = ve. (&)1

Teaching Educatable Mentally Retarded Children ré%

DSPEC = mpr <{M>
LSPEC = Ims
GOALS = d <H> e <H> 1 <H> m <H> n <(H>
SO0C = in M> mn <H>1
David r70

AFFECTMODE = p <A
DSPEC = mr <{M>
GOALS = d <(H> e <H>
SO0C pr <H>1

Adolescence and Learning Disabilities r71
CSPEC = 1d <M>
GOALS = d <H> e <H>
S0C = cqg <H>
TLEV = el <{M> sh <R>
TARES = ve <H>1

A Different Approach r72
AFFECTMODE = p <A’
GOALS = d <(H>
S0C = pr <H>
TLEY = sh <H> jh (H> el <{M>]

Evaluating Students in ths Mainstream r73
ALTPROB = st <{H>
QUESPROB = sl <M>
GOALS = o <(H> p <H> q <H> r <H> t {H>
SO0C = mn <H> <cq <M>
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TLEV = 21 (HY jh <M
TARTA = Ta <H> ma <H> ss  <H)> sci {H>1

Self~corracting L2arning Materials r75
ALTPROB = et <H> s1 <H>
GOALS = Kk <H>
SOC = mn <H>
TLEY = el <a>
TAREA = la <H> ma <H> ss <H> scj (H>]

The Teacher and the Child with Spina Bifida & An
Guide to Spina Bifida r77

DSPEC = sb <M»>

GOALS = d <H> e <HY x <M

SO0C = in <H>1

Visit a Mainstreamed Class which has an Aids pr?38
ALTPROB = et <H>
GOALS = g <H>
SOC = mn <H> cq <M> cl <H> rf <M
TLEV = EL <A>] ’

Modifications in Academic Classses r7?
ALTPROB = et <M> s1 <MD
GOALS = K <H> p <H>
SO0C mn <H> cq <M>
TLEV = jh <H> sh <H>
TAREA = la <H> ma <H> ss (HY cci <{H>1

Peer Tutoring r830
ALTPROB = a2t <H»> sl <H>
LSPEC = 1sgqg
B0ALS =1 <H> m <H> n <H>
SO0C = mn <H> cq <H>
TLEVY = el <H> jn <H>
TAREA = la <H> ma <HY> ss <H> sci <H>]

Learning Characteristicss r82
ALTPROB = ot <(M> s1 M)
LSPEC = 1sg
GOALS = e <H> 1 <H> o <H>
SOC = in <H> mn <H>1

Remembering r83
ALTPROB = et <H> si <HY>
DIRPRCB = low
LSPEC = 1sg
GOALS = 1 <H>
30C = MN <H>
TLEV = jh <H> sh <H>1

Textbook Usage: r24
ALTPROB = et <M> sl <M>
DIRPROB = low
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LSPEC = 1sg
GOALS = 1 <H>

SOC = mn <H>

TLEV = jh <H> sh <H>

TAREA = la <H> ma <H} ss <HY sce <H>]

Visual Aids r8%
LTPROE = et <M> st <M
DIRPROB = LCW
LSPEC = LSS
GOALS = L (H>
SOC = MN <(H>
TLEY = jh {(H> sh (H»
TAREA = Ta <{H> ma <H>} ss <{(H> sci <H>]

Skimming" & Scanning" rg$
ALTPROB = et <M> =1 (M
DIRPROB = low
LSPEC = 1sg
GOALS = 1 <(H>
S0C = mn <{H>
TLEV = jh <{H> sh <H»
TAREA = la <H> ma <HY> ss <H> sci <H>1]

Test SKills r87
ALTPROB = et <{M> sl M>
DIRPROB = low
LSPEC = lsg
GOALS = 1 <(H>
S0C = mn <H> : -
TLEY = jh (K> sh <(H>
TARREA = Ta <H> ma <H> ss <H> sci <H>]

The Request Procedure r38
ALTPROB = et <H> sl <H>
QUESPROE = s1 <M>
DIRPROB = low
LSPEC = lsr
GOALS = 1 <H> m <H> n <H
SOC = mn <H> .

TLEY = jh <H> el <M>
TAREA = Ta <(H> ss <H> sci <(H>]

Inducing Use of a Text Lookback Strategy éAmong
Unsuccessful Readers r89

ALTPROB = et <H> si<H>

DIRPROB = lgw

LSPEC = 1lsr

GOALS = 1 <H>

S0C = mn <(H>

TLEY = el <H> jh <H> sh M

TAREA = la <{H> ss <HY> sci <H>]

Direct Instruction of Summe~ization SKills
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ALTPROB = et <(H> 31 <(H>
DIRPROB = low

LSPEC = lar M> 130 M
GOALS = 1 <H>

S0C = mn <H>

TLEV = jh <{M> sh <H>
TAREA = la <(HY ss <H> sci <H>]

Becoming a Strategic Reader r9t
ALTPROB = =2t {4> =1 <H»
LSPEC = 1spr
G0ALS = 1 <(H>
S0C = in <M> mn <H>
TAREA = la <H> sz {(H) sci <H>]

Communicating with Parents of Exceptional! Chiidren 32
GOALS = x <&a»
S0C in <M> pr <(M> mn <M> cq <M> cl <MY rf <M>3
Tape Recording Educational Materlals for Szcondary
Handicapped Students ¢93
ALTPROB = et <H> s1 <(H>
GOALS = Kk <H>
SGC = mn <{H>
TLEV=jh <H> sh <H>]
When you have a Visually Handicapped Child in your
Classroom: Suggestions for Teachers r94
DSPEC = v <{M>
. GOALS = b <H> ¢ <H> d <M> i <M> 1 O
- SOC in <H> mn <H>]
Videotaping for Self-Observation r95
ALTPROB = et <M> sl <M> at <M>
QUESPROB = or <M> sl (M> rd <M>
LSPEC = lai
GOALS = i <H> 1 <KH> m <H> n <H> u <H> v <H> w <H>

S0C = mn <H> cq <HY
SITREQ = evol

Managing Special Groups in CLassaroam Management for
Elementary Teachers r9s$

ALTPROB= et <H> sl <(H>

DIRPROB = low

LSPEC = 1cm
g GOALS = 1 <H> m <H> n <H> w <HY

S0C = mn <A

N TLEV = el <A>
e ) TAREA = la <H> ma <H> ss <HY sci <H>]

View Videotzpe of "Expert" Mainstream Teacher r97
ALTPROB = et <H> sl <(H>

c: QGUESPROB or <M> sl (1> rd <MD

g LSPEC = 1ai
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GOALS = j <M> i <M> 1 CH> m <H> n <HY> u <M> v O w {M>
SOC = mn <H> cq <H> cl <MY rf M
SITREQ = hetl

Observation of Special Education Teachers Working with one
or more Students from Teacher’s Class pr93

ALTPROB = 2t <H> =1 <H>

QUESPROB = or <M> sl <M

LSPEC = 1ai

GOALS = a <¢H> b<HY> c <HY i <MY 1 <4

SO0C = mn <H> cq <M> ci <M

SITREG = sza]

Meeting with Spacial Education Teachers in August or

September to learn about Teacning New Mainstreamed Students
r#?

ALTPROB = et <H> s <H.

LSPEC = 1lai
GOALS = £ <H> g <H> h <H> i <HY> j CH> K <M> 1 <HY m 4> -
<H> u <M

SOC = in <M> mn <{H> cq <M> cl <(H>
SITREQ = stm]

Managing Special Groups in Classroom Managsmen: for
Secondary Teachers r100

ALTPROB = et <H> sl <(H>

DIRPROB = low

LSPEC = 1cm

GOALS = 1 <H> m <H> n <H> w <H>

SOC = mn <A>

TLEV = el <A.

TAREA = 1a <H> ma <H> ss <(H> sci <H>]

Interview Parents of Handicapped Child r101
AFFECTMODE = a <A
GOALS = d <H> e <H> % <(M> u <M
S0C = pr (H>
SITREQ@ = hhpl

Meet with Special Education Teachers before starting New
Unit of content r102 '

ALTPROB = et <H> sl <H>

LSPEC = 1sg

GOALS = £ (H> g <H> h <H> i <H> j <H> ¥ <M> 1 <H> m <4} n
<H>

SOC = mn <H> cq <M> cl <H>

SITREG = hsel

Using Classroom Dialogues and Guided Practice to Teach
Comprehension Strategies 4103

ALTPROB = et <H> s1 <H>

QUESPROB = or <{M> sl <M>

DIRPROB = low

LSPEC = 1sr
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GOALS = 1 <H> m <H> n <H>

SOC = mn <H> cq <H> rf <H>
TLEV = el <H> jh <M>

TAREA = la <H> sci <(H> ss <H>]

Mind Mapping for Creative Problem Solving ri04

LSPEC = 1sg <MY lem MO

GOALS = c <H> 1 <H> m <M> n <M> o <M} poM> 3 M op MY oW
<M>

S0C = mn <H> cq <M> cl1 <H>

SITRE® = scpl

Reviewing a Cumulative Folder r105
GOALS = i <H> t <M>
SOC = mn <H>1

Attending to Students’ Needs rilé
GOALS = c <H> w M>
S0C = cq <H>]

Effective Teaching Behaviors for Mainstreaming r107
ALTPROB = et <{M> at <M>
QUESPROB = <1 <M>

LSPEC = tem
GOALS = 1 M> n <M
S0C = <{H>1

. The Case of Phillip BecKer r10S
St AFFECTMODE = et <M>

e . LSPEC = Ims

GOALS = c <H> 1 <H> n <H> w <M>
S0C = pr <M>]

Things to Learn about Mainstreaming r109
ALTPROB = et <MD
Co LSPEC = Ims
i GOALS = c <H> 1 <H> n <H> w <M
P SOC =mn <H> 1

FDR’s cover up: The extent of his Handicap r110
AFFECTMODE = p <A>
GOALS = d <M
S0C = pr <M1

Explicit Teaching of Reading Comprehension riit
DIRPROB = low

L LSPEC = 1sr

LT BOALS =1 <H>

" SOC = mn <H>

TLEV = jh <H> sh <H> el <M>

TAREA = la <H>]

Helping Readers understand Different Types of Questions r1iZ
QUESPROB = sl <(H>




LEPEC = 1sr

GOALS = 1<H>

SOC = MN <H>

TLEV = el {H> jk <H>

TAREA = 1a <HY ss <H> sci <H>]

Mainstreaming: How Teachers Can Make It Work r1i3
LSPEC = ims
GOALS ¢ <M> k <M> 1 <H> m <M> n <M
S0C =mn <H> cq <H>
TAREA = 1a {H> ss <H> =ci <H>1

Strategies for Tezaching Students Who Have Traouble Learning
ri14

LSPEC = 1sg

GOALS = 1 <H> p <H> n <H>

SOC = mn <H>1]

Grading rt115
GOALS = p <H>.
S0C = mn <H>
TLEV = jh <H> sh <(H> el <H>]

Modifying Classroom Exams for Secondary LD Students rild
LSPEC = 1sg
GOALS = 1 <M>'p <H> q <H>
S0C = mn <{H>
TLEV = jh <H> sh <(H>]

Reduéing Stress 'of Students in Conflict r117
GOALS = w <{H>
S0C = cq <H> mn <M>]

Dictation: An additional students Team Learning Techniqus
r118

LSPEC = 1sgq

GOALS = 1 <M> m <M> n <M> w 1>

SOC = mn <H> cq <M>

TLEV = el <M> jh <H> sh <M>

TAREA = 1a <(H> ss <M>]

Cooperative Learning - Classroom an School rii
LSPEC = 1cm
GOALS = 1 <M> m <H> w <M> ¢ <H> n <M>
SOC = mn <H> cq <H> rf <H>]

Facilitation at Howard County Stafi Development C:snter r120
ALTPROB = et <M> sl <M} at <M>
QUESPROB = or <M> sl <M> rd <MD
DIRPROE = low
GOALS = h <M> j <H> K <H> m <M> n <MY g <M> r <M> w <MD
SO0C = mn <H> cl <M>]

Assessment r121
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Art and the Exceptional Student r122
LSPEC = }sa
GOALS = e <M> in <M> mn <H> rf <M>
TLEV = el <H> jh <H> sh <M>
TAREA = art <(H>]

GOALS = o <H> q <H> v <M
SOC mn <H>1

Grouping and Special Students ri22
LSPEC lcm
GUALS = 1 <M> m 4> w (M
S0C = mn <H> cqg <H>>
TAREA = ma <H> 1a <H> ss <H> sci <H>]

Questioning SKills Information r124
L QUESPROB = info <AY
o LSPEC = lsg
e GOALS = 1 <H>
R SOC = mn <H>1

Mathemeatics and the Special Studant r125
LSPEC = 1sm
GOALSE = 1 <(H>
S0C = mn <H>
TLEV = el <H> jh <M>
TAREA = ma <A>]

- Spelling r13é
. LSPEC = 1sl
GOALS 1} <H>
SOC = mn <{MH»
TLEV =,el <H> jh <M> sh N>
TAREA = la <A>]

Author’s chair/Peer Conferencing r127
ALTPROB = et <M> sl <M
oo LSPEC = 1sl
R GOALS = 1 <H> m <H> w <M>
e SOC = MN <H> CQ <H>
TAREA = la <A>]

Dialogue Journals r128
ALTPROB = et <M> s1 <M
LSPEC = 1sl
GOALS = 1 <H> w <M

. SOC = mn <H>

.l TAREA = la <Al

Asseszing Arithmetic SKills and Appendix A r129
o GCALS = o <H> gq <M>
T SOC = mn <H>
TLEV = el <A
TAREA = m <A>]




"Learning Strategies Instruction" ri13%

LSPEC = 1sg
GOALS = 1 <(HY
SOC =in <H>

TLEV = jh <H> sh <H>
TAREA = 1a <H> ma <(HY ss <H> sci <H>]

"Language Experience for Probiem Solving in Mathematics riZ2
ALTPROB = et <H> s <M>
DIRPROB = low
L 2EC = 1sm
GOALS = 1 <H»
S0C = mn <H.
TLEV = el <&
TAREA = ma <A>]

"Using the DRA to Teach Literary Comprehension at Three
Response Levels” ri24

ALTPROB = et <H> sl <H>

DIRPROB = low

GOALS = n <AH>

S0C = mn <H> cq <M

TLEV = sh <H> jh M> el <N

TAREA = 1a <A>]

"Improving Reading comprehension of Disakbled Readers Through
Semantic Mapping" ri3S

LSPEC = lsr

GOALS = 1 <AH>

S0C = mn <H>

TAREA = la <(H> sci <H> ss <H>]

"Compensatory and Tutorial Instruction: ri37
LSPEC = 1cm
GOALS =1 <(H> n <M
SO0C = mn <H.
TLEV = jh (4> sh <H>
TAREA = 1a <(H> ma <H> ss <HY> sci <(H>]

Direct Instruction of Mathematics ri44
ALTPROB = et <M> s1 <M> at M
DIRPROB = ‘ow
LSPEC = 1sm
S0C = mn <H>
TAREA = ma <A>]

Teaching Mathematics Effectively r145
ALTF-0B = et <M> s1 <M> at <M»>
DIRPROB =1ow
LSPEC = 1sm
S3C = mn <H>
TAREA =ma <A>1

Between the Deaf Child and Reading r144




LSPEC = 1spr

GOALS = e (M> 1 <(H.
SO0C = mn <H> .
SITREQ = chii

TLEV = a1 <A
TAREA = la (H. ss <(M> sci <M>3

Instructional Adjustments to izio Problems r147
LSPEC = 1sg
GOALS = 1 <(H> o <(H»
SO0C = mn <{H>
SITREQ = cvi
TAREA = 1a <H. ma <H. 35 <H} sci <HY 3

Language Experience Approach in Primary Sc;ence ~143

ALTPROB = s1 (H> et <(H.

DIRPROE = low

LSPEC = 1spr <M> lss (M.

GoALS = 1 (K.

SOC = mn <H.

TLEV = el <A,

TAREA = la <H. sci <H>]

Critical Listening-Reading in Remedial Reading ri4?
LSPEC = 1sr
GOALS = 1 <H> w M
SOC = mn <{H>
TLEV = el <A>
TAREA = la <H>]

Viewing Reading Disability from an Interactionist’s
persnective ri13590

DSPEC = 1d <M

GOALS = d M> e <(HY o M>

SOC = in <H> rf <(H>

PREREQ = rrr .

TAREA = la (H> ss <(H> sci <H> h <H>]

Analyzing Spelling Error Patterns for Remediation riS51
GOALS = o <(H»
SOC = mn <H>
TLEV = el <(H> jh <(H> sh (M>
TAREA = la <{A>]

Teaching Expositiory Text Structure ri52
LSPEC = l1sg
GoALS = 1 <M
SO0C = mn <H>
SITREQ = sig
TLEV = el <H> jh <M> sh <(M>
TAREA = la <(H> 35 {M>

Listen~Read-Discuss ri153
ALTPROE = &t




DIRPROB = 1auw
'.SFEC = lsg

GOALS = 1 <H} n <M>

SOC = mn <MD

TLEV = jh <M> sh <H> la <H>
TAREA = ss <H> sci <(H>I

Seven Whole-Class Reading Stratgies r1S4
LSPEC = 1sg3
GOALS = 1 <H>
SO0C = mn <(H>
TLEV = jh <H> sh <H>
TAREA = ss <H>Y sci <H> 1a <H>]

Motor Imaging: & reading-Vocabulary Strategy ri
ALTPROB = et <(H> =1 <H.
DIRPROB = low
LSPEC = 1Isr
BOALS = 1 <H> n M
SOC = mn <{H>
TAREA = la <(H> sci <H> ss <(H}] -

Previewing Short Stories r154
LSPEC = 1sr
GOALS = 1 <H> n <M> w <H
S0C = mn <H>
TAREA = la <A&>]

Rate: Reason to Read r153
LSPEC = 1spr
GOALS = 1 <H>
SOC = MN <{H>
sitreq = SIG
iev = EL <&
tarez = LA (H>]

Language Interwvention in Natural Settings r159
LSPEC = 1sg
GOALS = 1 {M> n <{M>
SOC = mn <(H>
SITREZ = spg
TLEV = EL <AX]

Recognizing Special Talents in LD Students r1&0
AFFECTMODE = p <A.
DSPEC = 1d <M
GOALS = d <H> w <H>
SOC = mn <M> rf <H>
TLEV = sh <(H> jh <{M> el (N>

Lifz-Size Learning Games r14é1
LSPEC isg
GoALS 1 <H>m <H> n <M
SOC = mn <H>
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TLEV = o1 <A.-
TAREA 1a <H> ss M> ma <kl

Song Picture Books and the Language Disabled Child ri1é2
LLSPEC = 139
GOALS = 1 <H> n M>
80C = mn <H> rf <M>

TLEV -el <A
TAREA = la <H> m <H>]

Science and Lifes ris4

LSPEC = l1ss

GOALS =1 <H> n <M> m <(H>

SCC = mn <H>

PREREQ = rcd

TLEV = sh (&>

TAREA = sci {A>]
Computer—assisted Learning for hte Mildly Handicapped r1<S
LSPEC = 1sg
GOALS = 1 <H>
SOC = MN <H>
SITREQ =ecp
TLEV = el (&)
TAREA = la <H> ma <H»]

Reading Instruction for Mildly Handicapped Adolescents ~1s3
LSPEC = lsr
GOALS = 1 <{M> o <H>
SOC = mn <H>
TLEV = jh <H> sh <H>
TAREA = la <H> ss <H> sci <H>]

Learning about Disbilities r142
> GOALS = m <H>
/ SOC = cq <H>
- SITREQ = scb
TLEV = 21 <{A>1]

Talf~correction for Improving Writing Skills rig?
LSPEC = 1s]
GOALS = 1 <H> o <M
SOC = mn <H>

& TAREA = la <H> ss <H> sci <H>]
e

o Imoroving Comprehension r170

o LSPEC = 1s]

e GOALS = 1 <(H>

-, SOC = mn <H>

TLEY = jh <H> sh <H>
TAREA = la <A>]

Academic Learning Time ri7{
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Abstract

“.is5 paper describes SNAP (Smart Needs Assessment
Program), an expert system that selects and recommends
training options for regular education teachers of
mainstreamed handicapped students. SNAP is implemented
using two distinct types of knowledge representation and
inference mechanisms for two distinct phases of solving the
problem. The first subproblem is to determine "What
training does the teacher need?” A deductive inference
system that represents knowlasdge 2s a series of rules
provides answers to this question. These rules were derived
from teacher effectiveness 1iterature, from responses to an
adaptation of the "Stages of Concern® questioni.uire, from
training goals teachers select for themselves, and from
information about their specific teaching situation. The
subproblem is to determine, "What training options are
availabie that will meet these training needs?" A
frase-based, hypothesize-and-test inference system based on
abduction is used to solve this sub-probl~am. Training
options (such as videotapes and films, local inservice
workshops, journal articles, book chapters, observations of
expert teachers' classrooms, etc.) are represented by
descriptions, and the inference mechanism "hynothesizes"
divfereat combinations of training options until it finds
ones that "cover"” all a teacher's training needs with the
smallest number of options. Because the abductive component
of SNAP 15 implemented using an algorithm based o2 a
procedure normally used for diagnostic problem solving {(even
though training option selectfon-is not inherently
diagnostic), extensive testing is currently being done to
determine the value of using a diagnostic paradigm for a
nondfagnostic problem,

The advantages of this approach to planning for teacher
training over conventional approaches are discussed more
fully !n the paper. An expert system approach allews for
analysis of individual teachers' training needs, and the
selection of tratning programs that are uniquely suited to
zach teacher. Furtihermore, the application of two types of
inferc ;ce mechanisms to solve a problem allows for expert
system technology tec be extended to a broader range of
topics in regular and special education.
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I. Introaduction

This paper describes research done at the Unjversity of
Maryland, Department of Special Education, on a Smar: Needs
Assessment Program (SNAP), an expert system combining both
deductive and abductive inference to provide decision
support for planning individual training proacrams for
regular education teachers of mainstreamed handicapped
students., Determining problems with other approaches for
teacher training and attempting to use artificial
intetligenced technology to develop a new approach were
important goals of this research. One of the major efforts
of the research involved the selection of knowledge
representation and inference methods most sujtable for the
domains of research on teacher effectiveness, descriptions
of training opportunities, and planning for effective
training programs.

Important issues evolving from the effort include the
advantages anq‘disadvantages of using an unusual approach

including both deductive and abductive inference within a

single system.
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I1. Description of SNAP

Since 1975 whea P.L. 94-142 was passed by the U.S.
Congress, millions of handicapped students have been
removed from isolated instructional settings and placed in
mainstream classrooms. There are many educational and
socfal advantages %o this arrangement, but the problems for
teachers have been substantial. Most “"regular education"
teachers, or teachers of mainstream classrooms have 1ittle
formal training in special education per se, in teaching
children with educational disorders, or in organizing and
managing a classroom that includes some handicapped
students., Formal! training, however, is not necessarily a
measure of an experienced teacher's skill in dealing with
such a situation. In fact, some teachers adapt to the
change with 1ittle difficulty, while others remain at a less
after several years with a mainstream classroom. The
typical response of school districts to their teachers'
needs for professional development for mainstreaming has
been to offer and/or require very general courses designed
to help teachers adjust to their mainstream classes and
veach all their students effectively. This "shotgun"
approach has some major limitations, héwever. First, 1t is
inefficient, since some teachers, despite a lack of formal
training, are competent at the task without additional

training. Other teachers with negative attitudes toward
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handicapped students are unlikely to gain the skills
included in the courses unless their negative affect is
dealt with directly and effectively first. Seccndly, the
general course approuch is 1imited in that a generai course
cannot help teachers with problems they need to solve
immediately, or deal with specific issues that arise in

unusual situations. By offering courses that attempt to

please everyone, they end up pleasing no one.

SkAP addresses the shortcemings of the typical attempts
to help regular education teachers become more effective
teachers of mainstream classrooms by providing suggestions
for training experiences selected for individual teachers
based upon their attitudes toward mainstreaming and teaching
handicapped students, their curreant skill a3 a classroom
teacher, ard their own professional goals, interests, ana
concerns. SNAP is an expert system that uses contextual
information derived from interacting with an individual
teacher, from data obtainea through observation of the
teacher’s own classroom, from a teacher's profile on an
instrument measuring the teacher's "stage of concern” about
majinstreaming, and from the teacher's stated goals and
interests to determine the "training needs" of the teacher
by using a rule~driven deductive inference mechanism,
Subsequently, these training needs are used in an abductive

inference system to select from a database the most
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efficlient set of training options that will address all the

training needs for that teacher.
II. Use of Two Inference Methods in SNAP

Abduction and deduction are two inference methods
commonly used 1n expert systems. The main distinction
between them involves the concept of uncertainty. For
example, suppose we have a fact, "if A, then B". If A is

true, then we can deduc

m

with absolute certainty that B 1s
also true., On the other hand, if B 1s known to be true,
thien by abduction we can conclude that A may be true, SNAP

uses both deductive and abductive inference mechanisms,

An example of the use of deduction in SNAP can be seen
in the production rule in Figure 1. It is worth noting
that althcugh a deductive inference is being made, the use
of a certainty factor incorporates some of the fnexactness
necessary in most real-world decision making. Therefore it
might be argued (Charniak and McDermott, 1985, that this is
an example of abduction. However, the authors of SNAP refer
to this sort of inference as deduction and feel justified in
G0ing so for twe reasons. The first reason is that in the
production system component of SNAP, the use of certaiaty
factors 1n rules reflects lack of certainty of the source of
the knowledge rather than a lack of confidence in the

inferences themselves., This is a contrast to many other
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apptications of expert systems where the expert knowledge is
better defined, but more than one rule may apply for a given
problem., The second reason is to distinguish this kind of
inference from "true” abduction as fllustrated in the next

example,

"True” abduction in SNAP is best i1lustrated by the

following example,

Suppose there exists a trafning optien T
which addres-es the needs of teacher X
who has a blind student in his/her
class. Then T may be a good training

experience for X.

Such an inference is possiblec in SNAP because the training
options are organized within t.e knowledge base as frames
(52e¢ Haterman, 1986 chapter 7 for a discussion of frames)
where each frame contains descript’ . e information for a
specific trgining option. The knowledge representation and

inference mechanisms used in SNAP will be discussed in more

detail in the next section.
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An examination of the attribute hierarchy will heip to
understand the relationship of the two parts of the ta=sal
expert system to the available information and decision

making processes, As Figure 2 illustrates, the total SNAP

insert figure 2 about here

D A D G G W D G G G B GY D G M WS G B G WS A s O LA K B TR P R P Y WD W A s WD M G G D G G G D S G G G S G S an

system i{s composed of two parts that operate separately and

sequentially,
IV, Software Used In SNAP

SNAP is being implemented on an IBM PC-XT microcomputer
using KES (Knowledge Engineering System), an expert system
building tool which allows for beth typical produczion
systems with a backward chaining inference mechanism (see
Waterman, 1986, Chapter 7 for discuxxions of forward and
backward chaining) ana frare-based knowledge bases with a
not-so-typica] inference mechanism based on the aotion of
minimal set covering. (Reggia, Nau & Wang,1983) The
subsys?em for building production systems is called KE' 'S,
and thé ~absystem for building frame-based expert syste- °,
callet AES.HT (hypothesize-and-test). Due¢ to the current
unavaiIabiHity of KES.HT for microcomputers, the frame-based

component of SNAP 1< now written using KMS.HY, a software
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package developed at the University of Maryland which is the

predecessor of KES.HT (Reggia & Perricone, 1982),

The minimal set covering model for diagnostic problem
solving 1; f1lustrated by Figure 3. Let D be a set of
disorders and M be a set of manifestations, Typically, D
would correspond to diseases and M would correspond to
symptons. Furthermore, a causal relationship exists between
D and M such that for every disorder d in D, the subset of M
contafining all manifestations caused by d is known. The
objective of minimal set covering is, given a subset of M of
manifestations present, to find all minimal subsets of D
such that all present manifestations are “"covered”, 1.e.,
are caused by at least one disorder in the subset of D
(Reggia et al, 1983), KMS.HT (and KES.HT) uses an inference

method based on this notion of minimal set coverinag.

It should be clear that the inference mechanisms of
KES.PS and KES.HT involve deduction and abduction
respectively. The inference mechanism of KES.HT jinvolves a
repetetive process which keeps track of a subset of D
covering the currently known manifestations and modifies

that subset as new manifestations are discovered by means of
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questioning the user (Reggia & Perricone, 1982; Reggia et

al, 1983),
V. Abduction and Deduction in SNAP

Conceptually, SNAP can be thought of as two expert
systems. 0One system determines training needs for teachers
on the basis of classroom observations, their subject areas,
the achievement level of their students, and other data.

The other expert system prescribes training options to
"cover" the training needs determined by the first system,
using information regarding the teacher's role, experience
level, and chosen learning goals as additional input. Based
on the tips for choosing an inference mechanfsm in KES
(Softwar Architecture & Engineering, 1986) a rule-based
deductive approach was selected for the first system and a
frame-based abductlve approach was selected for the second

sy stem.

The purpopse of this deductive knowledge base is to
determine the values of TES (Teacher Effectiveness Scale)
which uses information obtained from observations to
determine how effective the teacher is in the areas of
providing the appropriate amount of direct instruction
(DIR), assuring an adequate amount of academic learning time
(ALT), and providing all students with adequate

opportunities to respond to questions successfully (QUES).
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The rules for determining the level of teaching skill
indicated by the observation data were derived from recent
research on teacher and school effectiveness (Wittrock,
1985), Additional training needs come from an algorithm
analyzing teachers' responses to an instrument called the
"Stages of Concern About Mainstreaming” (SOC), and from
teachers' responses to a questionnaire about their interests
and goals for their own professional development related to

mainstreaming (GOALS).

A rule-based approach was used to deterﬁine training
needs for several reasons. The knowledge to be
incorporated into the knowledge base naturally exists as
research reports published in professional Jjournals and

technical reports. With some erceptions, the Handbook of

Research on Teaching (Wittrock, 1986) reports summaries of

much of this research 1jterature. These reports typically
describe populations, settings, independent and dependent
variables in some detail. These descriptive data enable the
knowledge base author to define attributes and their values,
and the research results are used to determine
antecedent-consequent relationships that are written as
production rules. Combinations of attributes not
specifically covered by research studies and conflicting
results were written into production rules by considering

the consistency and general direction of findings of the
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research 1iterature in a holistic sense. Reduced certainty
factors reflect the degree to which a rule is removed from
actual research findings. These procedures result in a

fairly natural form of representation for the knowledge.

Another factor favoring the use of rules is a low level
of context dependence; i.e., the value of an inferred
attribute is influenced by the values of a relatively small
number of other attributes. Although many of the inferred
attributes in the rule-based component of SNAP meet this
requirement, the direct instruction ratio (DIR)
categorization is a notahle exception, and created some
difficulties which will be discussed in a subsequent

section.

The second part of the SNAP system, the abductive part,
uses training needs and data concerning contextual factors
affecting the selection of training options to select the
actual set of training options that will be recommended for
an individual teacher. KES.HT uses the principle of
minimality to select the smallest number of separate
training options that will "cover" all the training needs
for an fndividual teacher. Contextual information, called
"setting factors” in this case, is used to select only those
options that meet the contextual requirements for a given
training option, but are not “needs" that the selection must

"cover." For example, if a given teacher teaches a third
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grade class, training options geared for an elementary
teacher rather than a high school- teacher would be
appropriate; however being a third grade teacher is not a
training need itself, but a factor limiting which options

should be recommended.

The training options selection component of SNAP
differs from the training needs assessment component in
several ways and, therefore, a frame-based representation
and abductive inference mechanism were chosen. Unlike the
data on teacher.effectiveness. the training options used in
SNAP exﬁst as a database, where each recerd describes a
training option. Therefore, the Xnowledge to be encoded
preexists in a frame~like format. Also, the classification
of training options §s not primarily categorical. In fact,
there is a 1ot of overlap between the training options in
the sense that several of them may address similar training
needs, although some may serve “"better" than others.
Finally, the training options selection process is heavily
context dependent in that selection of a given training
option typically depends on a fairly large number of
trajning needs as well as additional factors, such as the
teacher's experience level, subject, and grade level.
Hence, the number of rules needed to encode training options
selection would “e prohibitively large, considering that

SNAP currently uses a database of well over 200 training
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options. A1l of these factors favor the use of a
frame-based knowledge representation and a
hypothesize-and-test inference mechanism over the use of

production system.

At this point, one might ask the question, "Why not use
a database management system for selecting the trajining
optiens?” There are two principal reasons why not. First,
a DBMS is "dumb"; it does not know when to stop asking
questions. For SNAP, an "intelligent” program capable of
asking only what 1} needs to know in order to make an
intelligent selection is desired. For example, let us
assume that after asking a series of questions SNAP has
narrowed the choice of training options for a teacher down
to a small number, all of which are appropriate for any
experience 1éve1. It then follows that it is unnecessary’
for SNAP to know the teacher's experience, so it should not
be askad. Thus a “smart® question generating process is

required.

The secord reason for not using a DBMS relates to the
principle of parsimony. Since many of the training options
in SNAP cover similar training needs, it is quite probable
that a large number of training options will be appropriate
for a typical teacher. However, it is more desirable to
1imit the number prescribed to only a few due to economid

considerations as well as time constraints on the part of
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the teacher. KMS.HT fulfills this goal by always selecting
the smallest number of training options possible which can
address all of the training needs present. Unfortunately,
this solution results in a lack of flexibility wiich will be

discussed in the next section.

Another advantage of using abductive inference in this
system is its simplicity. Figure 4 illustrates a casc where
a2 training option description includes all the ianformation
that it would require more than 40 rules tb cover. This
efficiency 1s typical of cases where there are many
contextual variables that would need to be systematically
varied, since all possible values for all attributes would

have to be jnc1uded.
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YI. Problems

One of the problems with using a deductive inference
system is the "explosion" of rules when numerous contextual
factors are needed to contribute to the decision-making
process. Figure 1 is an‘example of one rule which indicates
its 1imited applicability when the contextual features vary.
The particular piece of research upon which this rule was

based includes two important contextual limitations of the
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findings, "grade" and “"SES". However, the body of teacher
effectiveness research as a whole indicates that the amount
of direct instruction that is appropriate for students
varies depending upon the age and socio-economic status of
the students (as indicated by the rule in Figure 1), but
also depends upon the subject matter being taught and the
goals the teacher has for the students. By expanding rules
based directly on research, such as this one, to include
contextual variables found to be important in other, related
research, additional rules are derived that cover as many
different values for the contextual features as possible.
In the case of the DIR portion of the SNAP system, which is
out a small part of it, fifteen original rules “exploded’
fnto 176 in the most recent versien of the system. This
explosion makes the knowledge base too large to be tested
and maintained easily, and diminishes the directness of the
relationship between the research literature and the

production rules because the research base is incomplete.

Another problem occurs as a result of the "minimality"
principle incorporated in the abductive portion of the SNAP
system. According to this principle of minimality, KES.HT
will select the smallest number of training options that
cover all the training needs of an indfvidual teacher. In
the case of training, however, it is not at all clear that

the smallest number of training options is the most
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desirable. The result of such a process could be the
selection of one "shotgun approach" course, exactly the
option that SNAP is designed to avoid. Since a general
course is designed to cover all topics for all grade levels,
all subject areas, all types of handicaps, etc., its
description would cover all those features, and hence would
allow it to be selected as one single training option that
will satisfy a teacher's training needs. In selecting and
coding training options, SNAP's knowledge enginéers have
usually avoided including such general options in the
knowledge base, preferring to focus on options addressing

more specific needs.

As mentioned earlier, the minimality requirement for
KMS .HT causes some major problems. Perhaps the most
apparent of these shortcomings 'is simply that for SHAP,
minimality is not really preferable. Although minimizing
the size of the cover for a teacher's trainfng nceds is
desirable, it is also desirable to give a teacher multiple
training options covering the same training need where the.
additional training would benefit the teacher. A solution
to this problem would be to use some criterion other than
minimality to keep the number of training options selected
small., Computer scientists concerned with this area are
currently seeking arternatfves,to'currently used methods.

(Peng 1986, Chu 1985)
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Another problem caused by minimality is that often
non-specific "shotgun” training options which cover a lot of
training needs but not very well are favored by KMS.HT over
training options that are specifically geared toward a
single training need. Again the only truly satisfactory
solution to this problem would be to alter the KMS.HT
algorithm, As a compromise solution, the criteria for a
training option to cover a training need was strengthened in
order to decreaée the number of weak “shotgun" training

options in the knowledge base.

Perhaps the most important issue concerning SNAP 1is
that it is an attempt at using a diagnostic problem solving
paradigm to solve a non-diagnostic problem. This attempt to
apply abductive diagnostic inference to a non-diagnostic
problem 1s‘a1so being studied in the area of natural
language processing (Dasigi & Reggia, 1986). The SNAP
system equates training options with "diseases” and training
needs with “symptoms® even though it is not clear that such
a2 relationship is valid. It should be pointed out that the
non-difagnostic nature of SNAP is really the root of the
difficulties previously mentioned with respect to the
minimality issue. Whereas minimality is a reasonable and
even sensible requirement in applications such as medical
diagnosis, it does not seem to be optimal for SNAP, With

more testing it will be determined whether or not training
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option selection in SNAP cu«n be satisfactorily implemented
using the diagnostically motivated parsimonious covering

principle.
YII. Future Testing of SNAP

The SNAP system is currently in jts final phase of
development and testing. Although the individual components
of the system have been field tested, a full-scale test has
not yet been conducted., It should be remembered that thé
current implementation of SNAP is experimental. Questions
regarding the feasibility of using microcomputer-based
expert systems for education, the relative effectiveness of
deductive ana abductive §ystems, and the quality of
performance of such systems in education are of importance.
In addition, the knowledge engineering procedures needed to
transform the existing research literature into a knowledge

base are being explored and questioned.

To answer these questions, 26 experienced regular
education teachers whe have mainstream classrooms and are
enrolled in a Master's Degree program in Curriculum and
Instruction are using SNAP within the context of a spectal
education course on mainstreaming. Unlike future users of
SNAP, however, a project staff member is present while they
are usting the system to document their comments,

difficulties, etc. in using the system. Another
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modification made for this test perioc¢ is that teachers’
data 1s being recorded both on a diskette, and on the hard
disk of the computer. 1In the final implementation data will
only be recorded on the diskette so that the privacy of
tndividual teachers' information 1s maintained. 1In this
testing of SNAP, however, the data recorded oa the hard disk
will be used to compare the training options selected by
SNAP with those recommended by teacher education experts
who will use teachers' data for this selection process.
Project staff members will interview the teachers when the
training options have been recommended, and after the
teachers have participated in them. In this way,
information concerning teachers' attitudes toward the
selected training options, their perceived relevance to
Specjfic teachers, and the accuracy of their centent and

descripti. n in the knowledge base can be ascertained.
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P VIII. Conclusion

Using KES (and, temporarily KMS) has enabled the
development of an extensive expert system combining the
advantages of a rule-based deductive component with 2
frame-based abductive component. In this SNAP application,
relying on either one alone would have been nearly
impossible. The disadvantages of the two subsystems became
apparent when the research resulted in the generation of a
deluge of rules, and when the principle ¢f minimality
required the careful scrutiny and revision of training

options in the knowledge base.

t It is clear that for this application, as well as

‘ others that rely on highly cdntextua11zed information and

complex interrlationships among alternatives to be selected,

abduction is a useful, if not necessary, tool for
incorporating expert knowledge into a functioning expert
system. In educational settings which require the
consideration of complex relationships among student,
teacher, classroom, school, and numerous other variables,
abductive frame-based systems allow for simultaneous
consideration of all varjables relevant to a decision that
may have a major impact on a student's schooling. Relying
on deductive rule~based systems alone would require systems
of an unwieldy size, and would result in large numbers of

single recommendations without regard for effective
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combinations of alternatives. Further researach 1is

t currently under way to combine deduction and abduction in
E other expert system implementations for educators.
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1 The ;}WQrbased component of SNAP is implemented on a

microcomputer using KES (Software Architecture and Engineering,

1985), an expert system authoring tool. Due to the current
unavailabiiity of the frame-based component of KES for °
microcomputers, this part of SNAP is implemented using KMS
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type

\snapkb

text:
{certification: “"This knowledge base determines training",
"needs related to the teacher effectiveness literature",
"on academic learning time, questioning skill, and direct”,
"instruction. It was written in 1985 by Jackie Haynes and",
"revised and enlarged by Jackie Haynes and Jennie Pilato",
"in January, 1986."}
{certainties: "Certainty factors were determined by followring",
"the following rules: If a substantial piece of research wWas",
"used to Write a rule and all elements embodied in the resarch",
"are contained in the rule, the certainty factor assigned is 1.0.",
"If the rule mas derived from another rule With a certainty factor",
"of 1.0 by changing one attribute, the certainty factor is reduced"”,
"by¥ 0.1. For each additional change to the original rule, another",
"0.1 is subtracted from the certainty factor for that rule. It is",
"therefore possible to determine how far removed a rule is from the",
"original research upon which it was based by examining its",
"certainty factor."}
{referencel: "Anderson & Scott, 1978"}
{reference2: "Brophy, 1983"}
{reference3: "Brophy & Good, 1986"}
{referencel: "Centra & Potter, 1980"}
{reference5: "Emans, 1983"}
{reference6: "Evertson, 1980"}
{reference?: "Fisher, Berliner, Filby, Marliave, Cahen, & Dishar",

"1978"}

{reference8: "Good & Grouws, 1979"}
{reference9: "Medley & Crook, 1980"}
{referencel0: "Peterson, 1979"}
{referencel11: "Rieth, Polsgrove, & Semmel, 1981"}
{referencei12: "Rosenshine; 1980"}
{reference13: "Rosenshine, 1983"}
{referencely; "Rosenshine, 1986"}
{reference15: "Souster, 1982"}
{referencel16: "Stallings, 1976"}
{reference1?7: "Stallings & Kaskowitz, 1974"}

%

attributes:

alloectm: real
[constraint: alloctm ge 0.0 and alloctm le 600. 0}
{explain: "Allocated time is the tctal amount of time that COULD",
"be used for instruction. It excludes time used for recess, luneh,"”,
"school plays, transition from one class to another, etec. "}
{definition: "The amount of time students are in their classroom in a",
"given school day"}.

teachtm: real
(constraint: teachtm ge 0.0 and teachtm le 600. 0]
{definition: "Teaching time is the amount of time a teacher",
" spends providing direct instruction to the entire",
"class or a subgroup of the class in a given school day."}.

DIR: real

o {constraint: DIR ge O and DIR 1le 1.0)
{ calculation: teachtm/alloctm] 210
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instruction that is actually used for that purpose"}.

Lt T

DIRval: mlt
(high, medium, 1low)
{definition: "the evaluation of the teacher's reported data on",
"the amount of direct instruction provided in the classroom,"”,
"considering other variables that affect what this value",

"should be"}.
SES: sgl
( poor, middle class, upper class)
{question: "Hhat is the socio-economic status of your students?"}

{definition: "the general socio-economic status of the majority of",
" the students in a given classroom"}.

Tarea: mlt

(mathematics,

English
{question: "English (including study skills and reading)"},

reading

{question: "reading (at the elementary level)"},

language arts,

science,

social studies,

art,

music,

physical education,

home economics,

foreign language,

health education,

industrial arts,

special education {explain: "Special Education, any grade level"”},
other)

{question: "Khat subject do you teach?"}
{definition: ‘“specific skill and/or content areas you teach, or," ,

"if you are a generalist, any areas that you ",
"specialize in"},

science focus: sgl -
(labs, lecture
{question: "lecture and demonstration"},
discussion)
{question: "Hhat form of instruction in science is most like ",

"what you were doing during the self observations?"}.

tlevel: sgl
(rrimary
{question: "Kindergarten thru Grade 3"},
intermediate
{question: "Grades 4 thru 6"},
junior high
{question: "Any grade in a school including grades & thru 9"},
high school
{question: "Any grade in a school including 9 thru 12"})

{qusstion: "Hhat level do you teach?"}
{definition: "The level at which you are assigned (not the",
"instructional level of your students) to teach most of",
"the time."}.
Tgoal: sgl
(tests {question: "improving achievement as reflected in",
" standardized test scores"},
self concept {question: "enhancing students' self concept"},
Q school attitude {question: "improving students attitudes",
[ERJ!: " toward school”},
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" and problem solving")})
{question: "Hhat is your most important teaching goal?"}.

achlevel: mlt
(high, average, low)
{question: "Hhat is the achievement level of most of your students?"}
{definition: "The achievement level of your students relative to",
" national norms on achievement tests. "}.

reading skills: mlt
(beginnning rdg
{question: "beginning reading skills (decoding, phonics,",
" letter recognition)"},
basic skills
{question: " basic skills in reading ( phonics, syllabication, ",
"prefixes & suffixes, root rords, etec.)"},

vocabulary

{question: "learning to recognize, use, and/or spell new words "},

comprehension

{question: "developing the ability to understand text at literal, ",
"inferential, and problem solving levels"})

{question: "Hhat reading skills were you teaching during the",

"time you Rere conducting the self observation ?"}.

language skills: mlt
(oral expression

{question: "oral expression (giving oral reports, speeches, etec.)"},
grammar
{question: "grammar (subject-verb agreement, parts of speech,"”,

"types of sentences, correct usage, etc.)"},
language mechanics
{question: "mechanics of Written language (capitalization,",
" punctuation, ete."},

Rriting
{question: "wWriting, including creative and expository mriting"})
{question: "Hhat language arts skills mrere you teaching during the",

"time you mrere ccaducting the self observation?“},

DIRprob: sgl
(none, high, 1low)
{explain: "DIRprob means there is a problem with DIR,and the",
"value high or low indicates the direction of the",

"problem. "}.
4
externals:
allocatedtime:
[ program: "timal”]
[outputs: alloctm]
{outputfile: "timal.dta"l.
teachingtime:
[ program: "timtc")
[ outputs: teachtm)
[outputfile: "timte.dta"].
%
rules:
DIRother1:
©if
tlevel = primary | intermediate

and Tgoal # tests

and DIR ge 0.8 2 1 2 RTNY UOPY AVA".ABLE




then -~

DIRval = lowm <0.6> .

message "If you are trying to improve your students' creativity",
"problem solving skills, attitude toward school, or self concept,”,
"it would be better to use less direct instruction and allor moie",
"time for other types of activities.".

endif.

DIRother2:

if

tlevel = primary | intermediate

and Tgoal i tests

and DIR 1t 0.8

and DIR ge 0.5

then

DIRval = medium <O0.6>

message "If you are trying to improve your studentcs' creativity",
"problem solving skills, attitude toward school, or self concept,"”,
"it mould be better to use less direct instruction and allor more",
"time for other types of activities.".

endif,

DIRother3:

DIR%a:

DIR1b:

if

tlevel = primary | intermediate

and Tgoal f tests

and DIR 1t 0.5

and DIR ge 0. 33

then

DIRval = high <0.6> .

message "If you are trying to improve your students' creativity",
"problem solving skills, attitude tomard school, or self concept,”,
"you are giving them some direct instruction, which is essential,"”,
"but you are also doing lots of other types of activities wrhich are",
"hetter than direct instruction for promoting your major goals.".
endif.

if

tlevel = primary | intermediate

and Tarea = mathematics | music

and SES = poor

and achlevel = low

and DIR ge 0.8

then DIRval = high <0. 9.

message "You are conducting a great deal of direct instruction”,
"in your classroom. This is a sound instructional practice.",
"Research indicates the importance of providing a high",
"amount of direct instruction with lor achievement students",
"and with low SES students. ",
" "

display attach reference5 of kb.

display attach reference8 of Kkb.

endif.

if
tlevel = primary | intermediate
and Tarea = mathematics | music
and SES = middle class | upper class
and achlevel = low
and DIR ge 0.8
then DIRval = high <0. 7.
message "You are conducting a great deal of direct instruction”,
"in your classroom. This is a sound instructional practice.",

"Research indicates the importance ?é gsviding a high amount"
O A




"of direct instruction with low achievement students. ',

"o

display actach reference5 of kb.
display attach reference8 of kb.

endif.
DIR1c:
if
tlevel = primary | interme“iate
and Tarea = mathematics | musie
and SES = poor
and acilevel = avelage
and DIR ge 0.8
then DIRval = medium <0.7>.
message "You are providing a great deal of direct instruction in your",
"math class. Howrover, you may help average students improve",
"their achievement by reducing direct instruction somewhat, *,
"thereby allowing mcre time for independent seatrork.",
" "
display attach reference®; of kb.
endif.
DIR14d:
if
tlevel = primary | intermediate
and Tarea = mathematics | music
and achlevel = high
and DIR ge 0.8
then DIRval = lor <0. 9.
message "You are providing your high achievement students with meore",
"direct instruction than they require in mathematics. They",
"may benefit from having more time in class for independent",
"seatrork. ",
" "
display attach referencel5 of kb.
endif.
DIR1e:
if
tlevel = primary | intermediate
and Tarea = mathematics | music
and SES = middle class | upper class
and achlevel = average
and DIR ge 0.8
then DIRval = high <0.7>.
message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",
" "
display attach referenceb of kb.
endif.
\ KKK K K Kk ok kK
DIR1a1:
if
tlevel = primary | intermediate
and Tarea = mathematics | musiec
or Tgoal = tests
and SES = poor
and achlevel = lor
and DIR 1t 0.8
and DIR ge 0.7
then DIRval = medium <O0. 8>.
Q DIRprob = lox.

message "You are providing a moderate amount of direct instruction.",
"A higher amount 1s important for helping students develop",

L

21

4




"basi;_skills. four students Will benefit from frequent but",
"brief periods of guided practice.",

display attach reference3 of kb.

display attach reference8 of kb.

endif.

DIR1b2:

if

tlevel = primary | intermediate

and Tarea = mathematics | music

and SES = middle class | upper class

and achlevel = low

and DIR 1t 0. 4§

and DIR ge 0.7

then DIRval = medium <0. 6>,

DIRprob = low.

message "You are providing a moderate amount of direct instruction.",
"A higher amount is important for helping students develop”,
"basic skills. Your students will benefit from frequent but",
"brief periods of guided practice.",

display attach reference3 of kb.

display attach reference8 of kb.

endif.

DIR1c3:

if

tlevel = primary | intermediate

and Tarea = mathematies | music

and SES = poor

and achlevel = average

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <0, 6>,

message "You are providing a moderate amount of direct instruction.",
"A higher amount is important for helping students develop",
"basic skills. Your students ®ill benefit from frequent but",
"brief periods of guided practice.",
" "

display attach reference3 of kb.

display attach reference8 of kb.

endif.

DIR144:

if

tlevel = primary | intermediate

and Tarea = mathematics | music

and achlevel = high

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O. 8>.

message "You are providing a moderate amount of direct instruction.",
"For high achievement students, less direct instruction is",
"recommended so that students have adequate time for",
"independent seatwork.",
" "

display attach reference15 of kb.

endif.

DIR1e5:
if
tlevel = primary | intermediate

Q _ . . .
[ERJ!: and Tarea = mathematics | music
.S and SES = middle class | upper class :31 S
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and achievel - avecage

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <0. 7.

message "You are providing a moderate amount of direct instruction.",
"A higher amount is important for helping students develop",
"basic skills. Your students rill benefit from frequent but",
"brief periods of guided practice.",
" "

display attach reference3 of kb.

display attach reference8 of kb.

endif.

DIR1If6:

if

tlevel = primary | intermediate

and Tarea = mathematics | music

and SES = .poor

and achlevel = lor

and DIR gs 0.5

and DIR 1t 0.7

then DIRval = low <0, 7.

message "You are providing a 1or amount of direct instruction. To",
"improve your students' math achievement, you should provide",
"a lot more direct instruction, Your students will benofit",
"from frequent but brief periods of guided practice.,",
[1] "

display attach reference3 of kb.

display attach reference8 of kb.

endif.

DIRIGY?:

if

tlevel = primary | intermediate

and Tarea = muthematics | music

and SES = middle class | upper class

and achlevel = low

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = medium <O.5>.

message "You are providing a lor amount of direct instruction. To",
"improve your students' math achievement, you should provide",
"more direct instruction.”,
"o

display attach reference3 of kb.

display attach reference8 of kb.

endif.

DIR1h8:

if

tlevel = primary | intermediate

and Tarea = mathematics | music

and SES = poor

and achlevel = average

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = lowr <0.5>.

message "You are providing a lom amount of direct instruction. To",
"improve your students’ math achievement, you should provide",
"alot more direct instruction. Your students will benefit”,
"from frequent but brief periods of guided practice.",
" 1]

display attach reference3 of kb.

display attach reference8 of kb.

endif. 2 1 6




DZR1i9:

DIR1j10:

DIR1k11:

DIR1fa:

|

|
l RIR1fD:

ERIC
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if

tlevel
and Tarea
and achlevel
and DIR ge 0.5
and DIR 1t 0.7
then DIRval

intermediate
mathematics | music

high

primary |

=

high <0. 9,

message "'The amount of direct instruction you are providing your",
"high achievement students is low but appropriate. It is",
"important to give them time for independent seatwork.",
" "

display attacl referencel5 of kb.

endif.

if

tlevel = primary | intermediate

and Tarea = mathematics | music

and achlevel = average

and SES = middle class | upper class

and DIR ge 0.5

and DIR 1t 0.7

then DIRval low <0.7>.

message "You are providing a low amount of direct instruction. To",
"improve your students' math achievement, you should provide",
"more direct instruction."

attach reference3 of Kkb.
attach reference8 of kb.

display
display
endif.

if

tlevel primary

and Tarea = mathematics |

and DIR 1t 0.5

then DIRval low.

message "Direct instruction is important in the teaching of basic",
"gskills. IY¥ you are not providing direct instruction at",
"least half of most of your math classes, your students are",
"not receiving enough direct instruction.",

intermediate
music

display attach reference8 of kb.
endif.

if tlevel = primary

and Tarea = reading

and reading skills # comprehension

and achlevel = average

and SES = middle class |

and DIR ge 0.8

then DIRval high <¢O0. 8>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice."
"The high amount of direct instruction is particularly"”,
"important when basic skills are being taught.",

upper class

display attach reference$ of kb.
display attach reference9 of kb.
endif.

if tlevel prihary
and Tarea §# reoading |

mathematics | language arts 231’7




and Tgoal = tests

and achlevel = average

and SES = middle class | upper class

and DIR ge 0.8

then DIRval = high <O, 8>,

message "You are conducting a great deal of direct instruction in"“,
"your classroci. This is a sound instructional practice.",
"The high amount of direct instruction is particularly",
"important when basic skills are being taught. ",
”" "

display attach referenceS of kb.

display attach reference9 of kb.

endif.

DIR1ga:

if tlevel intermediate

and Tarea = reading

and reading skills # comprehension

and achlevel = average

and SES = middle class | upper class

and DIR ge 0.8

then DIRval = medium <O.8>.

message "You are using an extremely high amount of direct instruec-",
"tion, which is important rhen teaching basic skills.",
"Horever, with intermediate students a more moderate amount",
"of direct instruction is appropriate.”,

display attach referenceily of kb.
endif.

DIR1gb:

if tlevel = intermediate

and Tarea # reading | mathematics | language arts

and Tgoal = tests

and achlevel = average

and SES = middle class | upper class

and DIR ge 0.8

then DIRval = medium <O. 8>, .

message "You are using an extremely high amount of direct instruc-",
"tion, which is important rhen teaching basic skills.",
"However, wRith intermediate students a more moderate amount",
"of direct instruction is appropriate.”,

" "
.

display attach referencelly of kb.
endif.

DIR1h:

if tlevel primary

and Tarea language arts

and language skills # mriting

and achlevel = average

and SES = middle class | upper class

and DIR ge 0.8

then DIRval = high <O, 8>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",
“"The high amount of direct instruction is particularly",
"important when basic skills are being taught.",

display attach reference$ of kb.
display attach reference9 of Kkb.
endif.

n§R1i:
Y if tlevel = intermediate
and Tarea language arts 2 ’ 8




and
and
and
and

and
and
and
and
and

and
and
and
and
and

and
and
and

then DIRval = medium <O.8>.
message "You are using an extremely high amount of direct instruc-",

display attach referencell of kb.
endif.

if tlevel = primary

then DIRval = medium <O0.7>.
message "You are providing an extremely high amount of direct”,

display attach referencell of kb.
display attach referencel5 of kb.
eadif.

if tlevel = intermediate

then DIRval = medium <O.8>.
messag2 "You are providing an extremely high amount of direct”,

display attach referencell of kb.
display attach referencels of kb.
endif.

if tlevel = primary
and Tarea = language arts
and language skills = ®riting

then DIRval = medium <O. 6>.
message "You are providing an extremely high amount of direct”,

language skills { Hriting
achlevel = average

SES = middle class | upper class
DIR ge 0.8

"tion, which is important when teaching basic skills.",
"However, wWith intermediate students a more moderate amount",
"of direct instruction is appropriate.”,

Tarea = reading

reading skills = comprehension
achlevel = average

SES = middle class | upper class
DIR ge 0.8

"instruction. Your amount of direct instruction is some-",
"what too high when teaching higher level skills, including”,
"reading comprehension. Direct instruction of comprehension",
"skills should be accompanied by adequate time for silent”,
"reading. ",

Tarea = reading

reading skills = comprehensiovn
achlevel = average

SES = middle class | upper class
DIR ge 0.8

"instruction. Your amount of direct instruction is some-",
"ghat too high ®rhen teaching higher level skills, including",
"reading comprehension. Direct instruction of comprehension”,
"skills should be accompanied by adequate time for silent”,
"reading. ",

achlevel = average
SES = middle class | upper class
DIR ge 0.8

"inscruction. Your amount of direct instruction is somewhat",
"too high shen teaching writing. Direct instruction of",
"writing skills should be accompanied by adequate time for",
"the practice of writing.",
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DIR1m:

DIR1na:

DIR1nb:

DIR10:

display attach rgferenééTawgf'kb.
endif.

if tlevel = intermediate

and Tarea = language arts

and language skills = wWriting

and achlevel = average

and SES = middle class , upper class

and DIR ge 0.8

then DIRval = low <0. 7.

message "You are providing an extremely high amount of direct”,
"instruction. Your amount of direct instruction is somewhat”,
"too high when teaching ®riting. Direct instruction of",
"writing skills should be accompanied by adequate time for",
"the practice of Rriting. Intermediate students require a",
"high amount of time for planning xhat they ®ill write as well”,
"as for writing.",

display attach referenceiO of Kkb.
endif.

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills i} comprehension

and SES = poor

and achlevel = low

and DIR ge 0.8

then DIRval = high <O0. 8>.

message "You ar.: conducting a great deal of direct instruction in",
*your classroom. This is a sound instructional practice.”,
"The high amount of direct instruction is particularly"”,
"important rhen basic skills are being taught.",
" "

display attach reference5 of Kkb.

display attach reference9 of kb.

endif.

if

tlevel = primary | intermediate

and Tarea { reading | mathematics | language arts

and Tgoal = tests

and SES = poor

and achlevel = low

and DIR ge 0.8

then DIRval = high <O, 8>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.”,
"The high amount of direct instruction is particularly"”,
"important when basic skills are being taught.",
" "

display attach reference5 of kb.

display attach reference9 of kb.

endif.

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills = comprehension

and SES = poor

and achlevel = low 220




and DIR ge 0.8 1
then DIRval = high <O0. 8>.

message "You are conducting a great deal of direct ipn* ruction in",

"your classroom. This is a sound instructio .. practice."”,

"Comprehension instruction with low achievement students",

"should focus on direct instruction of comprehension",

"strategies. ", i
display attach reference5 of kb.
endif.

DIR1p:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills { writing

and SES = poor

and achlevel = low

and DIR ge 0.8

then DIRval = high <O. 8>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.”,
" "

display attach reference3 of kb.

display attach reference5 of kb.

endif.

DIR1q:

if

tlevel = primary ; intermediate

and Tarea = language arts

and language skills = ®Rriting

and SES = poor

and achlevel = low

and DIR ge 0.8

then DIRval = low <0.7>.

message "You may help your students improve their writing by reducing",
"the amount of direct instruction. They need more class time",
"to develop Writing skills through practice.",
LLE. 1

display attach reference10 of kb.

endif.

DIRIra:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills # comprehension

and SES = middle class | upper class

and achlevel = low

and DIR ge 0.8

then DIRval = high <O0. 6>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",
" "

display attach reference5 of kb.

endif.

N U WA Ul T TEa TEE I T e

DIR1rb:

if

tlevel = primary | intermediate

and Taree §f reading | mathematics | language arts

[ERJ!:‘ and Tgoal = tests

and SES = middle class | upper class 2223]




and achlevel = low

ard DIR ge 0.8

then DIRval = high <O, 6>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.”,

display attach reference5 of kb.

endif.

DIR1s:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills = comprehension

and SES = middle class ; upper class

and achlevel = lox

and DIR ge 0.8

then DIRval = high <0.6>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",
"Comprehension instruction wsith low achievement students",
"should focus on direct instruction of comprehension",
"strategies. ",

- B v_p A

display attach referenceb5 of kb.
endif.

DIR1t:

if

tlevel = primary { intermediate

and Tarea = language arts

and language skills # ®riting

and SES = middle class | upper class

and achlevel = lor

and DIR ge 0.8

then DIRval = high <0. 7.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",

display attach reference3 of kb.

display attach reference5 of kb.

endif.

DIRTu:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills = wWriting

and SES = middle class | upper class

and achlevel = low

and DIR ge 0.8

then DIRval = 1low <0, 6>.

message "You may help your students improve their writing by reducing”,
"the amount of direct instruction. They need more class time",
"to develop Writing skills through practice.”,

display attach reference10 of kb.
endif.

DIRiva:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills {## comprehension

e and SES = poor 222 ’
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DIR1vb:

DIR1R:

DIR1x:

DIR1y:

and achlevel = average

and DIR ge 0.8

then DIRval = high <0. 6>.

message "You are conducting a great deal ox direct instruction in",
"your classroom. This is a sound instructional practice.",

display attach reference5 of kb.

endif.

if

tlevel = primary | intermediate

and Tarea {} reading | mathematies | language arts

and Tgoal = tests

and SES = poor

and achlevel = average

and DIR ge 0.8

then DIRval = high <0. 6>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.®,

display attach reference5 of Kkb.

endif.

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills = comprehension

and SES = poor

and achlevel = average

and DIR ge 0.8

then DIRval = medium <0.5)>.

message "Your amount of time for direct instruction is quite high.",
"For average achievement students it will be helpful to",

"preduce direct instruction somewhat, allowing them more class",

"time for silent reading.",
display attach reference3 of kb.
display attach referencelly of kb.
endif.

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills § writing

and SES = poor

and achlevel = average

and DIR ge 0.8

then DIRval = high <O0. 6>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",
L] "

display attach reference5 of Kkb.

endif.

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills = wWriting

and SES = poor

and achlevel = average

and DIR ge 0.8

then DIRval = low <0.5>. 223
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DIR1za:

DIR1zb:

DIR1zec:

DIR1aa:

message "You may help your' students 1mprove cnelt AriLing Dy reducliyg ,
"the amount of direct instruction. They need more class time",
"to develop writing skills through practice.",

display attach reference10 of kb.

endif.

if

tlevel = primary

and Tarea = reading

and reading skills {¢ comprehension

and achlevel = high

and DIR ge 0.8

then DIRval = high <O0.8>.

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice. ",
"The high amount of direct instruction is particularly",
"important when basic skills are being taught.",

display attach reference5 of Kkb.

display attach reference9 of kb.

endif.

if

tlevel = primary

and Tarea = language arts

and language skills ¥ w®riting

and achlevel = high

and bIR ge 0.8

then DIRval = high <0, 8>.

message "You are conducting a great deal of direct instruetion in",
"your cicssroom. This is a sound instructional practice.”,
"The high amount of direct instruction is particularly”,
"important when basic skills are being taught.",

display attach reference5 of kb.

display attach reference9 of kb.

endif.

if

tlevel = primary

and Tarea § reading | mathematics | language arts

and Tgoal = tests

and achlevel = high

and DIR ge 0.8

then DIRval = high <O. 8>,

message "You are conducting a great deal of direct instruction in",
"your classroom. This is a sound instructional practice.",
"The high amount of direct instruction is particularly"”,
"important when basic skills are being taught.",

display attach reference5 of kb.

display attach reference9 of kb.

endif.

if

tlevel = intermediate

and Tarea = reading

and achlevel = high

and DIR ge 0.8

then DIRval = low <0.7>. 2?4

message "Your amount of direct instruction is very high. Reducing”,




this amount to & low level snould help high achievement,
"students in intermediate reading. They need more time to",
"pread. ",

display attach referencei0 of kb.
display attach referencei5 of kb.

endif.

DIR1bb:

if

tlevel = intermediate

and Tarea = language arts

and language skills # writing

and achlevel = high

and DIR ge 0.8

then DIRval = high <0. 7>,

message "You are conducting a great deal of direct instruction ia",
"your classroom. This is a sound instructional practice.",
"The high amount of direct instruction is particularly",
"important when basic skills are being taught.",
" ”

display attach reference5 of kb.

display attach reference9 of kb.

endif.

DIR1ce:

if

tlevel = intermediate

and Tarea = language arts

and language skills = writing

and achlevel = high

and DIR ge 0.8

then DIRval = low <0.7>.

message "You are providing too much direct instruction when you teach",
"writing. Students require a lot more time in class for the",
“"practice of writing.",
" ”n

display attach referencei0 of kb.

endif.

\**kxx**medium dir starts here
]
l DIR1L12a:
if
tlevel = primary
and Tarea = reading
and reading skills # comprehension
and achlevel = high
and DIR 1t 0.8
and DIR ge 0.7
then DIRval = medium <O. 3>.
message “"You are providing a moderate amount of direct instruction.”,
"Increasing direct instruction somewhat should help to in-",
"crease your students' basic reading skills.",
" ”
display attach referenceily of kb.
endif.

DIR1L12b:

if

tlevel = primary

and Tarea # reading | mathematies | language arts
and Tgoal = tests

and achlevel = high

and DIR 1t 0.8 225




DIR1m13:

and DIR g8e O.7

then DIRval = medium <O, 8>.

message "You are providing a moderate amount of direct instruction.",
"Increasing direct instruction somewhat should help to in-",
"erease your students' basic reading skills.",

display attach referenceill of kb.

endif.

if

tlevel = primary

and Tarea = language arts

and language skills it writing

~nd achlevel = high

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O. 8>.

message "You are providing a moderate amount of direct instruction.",
"Increasing direct instruction somewhat should help to in-",
"ecrease your students' basic skills in language arts.",
" on

display attach referencell of Kkb.

endif.

DIR1n14a:

if

tlevel = intermediate

and Tarea = reading

and reading skills # comprehension

and achlevel = high

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = high <O0.8>.

message "You are providing a moderate amount of direct instruction.”,
"For high achievement students working on basic reading",
"skills, this amount is a scund instructional practice.",

display attach reference5 of kb.

endif.

DIR1n14b:

DIR1015:

if

tlevel = intermediate

and Tarea § reading | mathematics | language arts

and Tgoal = tests

and achlevel = high

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = high <O0.8>.

message "You are providing a moderate amount of direct instruction.",
"For high achievement students working on basic reading",
"skills, this amount is a sound instructional practice.",

display attach reference5 of kb.

endif.

if

tlevel = intermediate

and Tarea = language arts

and language skills { writing
and achlevel = high

and DIR 1t 0.8

and DIR ge 0.7 296




then DIRval = high <0,38>.

message "You are providing a moderate amount of direct instruction. ",
"For high achievement students working on language basic",
"skills, this amount is a sound instructional practice.".

display attach reference3 of kb.

endif.

DIR1p1ba:

if

tlevel = primary

and Tarea = reading

and reading skills # comprehension

and achlevel = low | average

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0. 8>.

message "You are providing a moderate amount of direct instruction.",
"For low and average achievement primary students working on",
"basic skills, increasing their direct instruction somewhat",
"may produce higher achievement.",
" "

display attach referencely of kb.

endif.

DIR1p16b:

if

tlevel = primary

and Tarea §} reading | mathematics | language arts

and Tgoal = tests

and achlevel = low | average

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0. 8>.

message "You are providing a moderate amount of direct instruction.”,
"For low and average achievement primary students working on",
"basic skills, increasing their direct instruction somewhat",
"may produce higher achievement.",
" "

display attach referencell of kb.

endif.

DIR1q17:

if

tlevel = primary

and Tarea = language arts

and language skills # rriting

and achlevel = low | average

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0. 8>.

message "You are providing a moderate amount of direct instruction.",
"For low and average achievem:nt primary students working on",
"basic skills, increasing their direct instruction somewhat",
"may produce higher achievement.",
" "

display attach referencell of kb.

endif.

DIR1r18:
if
tlevel = intermediate
and Tarea = language arts
and language skills § Rriting
or Tgoal = tests
and achlevel = low 297




and DIR lt u. 8

and DIR ge 0.7

thea DIRval = medium <O0.8>.

message "You are providing a moderate amount of direct instruction.",
"To improve language basic skills, your low achievement",
"students should have somewhat more direct instruction.",

display attach reference3 of kb.

endif.

DIRls19a:

if

tlevel = intermediate

and Tarea = reading

and reading skills {f comprehension

and achlevel = lox

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0.8>.

message "You are providing a moderate amount of direct instruction.",
"To improve basic reading skills, your low achievement",
"students should have somewhat more direct instruction.”,

display attach reference3 of kb.

endif.

DIR1s19b:

DIR1t20:

if

tlevel = intermediate

and Tarea { reading | mathematics | language arts

and Tgoal = tests

and achlevel = low

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0.8>.

message "You are providing a moderate amount of direct instruction.",
"To improve basic reading skills, your low achievement",
"students should have somewhat more direct instruction.".

display attach reference3 of kb.

endif.

if

tlevel = intermediate

and Tarea = language arts

and language skills # writing

and achlevel = average

and SES = poor

and DIR 1t 0.8

and DIR e 0.7

then DIRval = medium <O0. 8>.

message "You are providing a moderate amount of direct instruction.",
"To improve basic g€kills in language arts, your students",
"should have somewhat more direct instruction.”,
" "

display attach reference3 of kb.

endif.

DIR1u21a:

if

tlevel = intermediate

and Tarea = reading

and reading skills { comprehension
and achlevel = average

and SES = middle class | upper class
and DIR 1t 0.8

and DIR ge 0.7 298




then DIRval = high <U.@>.

message "You are providing a moderate amount of direct instruction.",
"This amount is a sound instructional practice for your",
"students. ",
11 ".

display attach referencei15 of Kkb.

endif.

DIR1u21b:

if

tlevel = intermediate

and Tarea i} reading | mathematics | language arts

and Tgoal = tests

and achlevel = average

and SES = middle class | upper class

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = high <O0. 8>,

message "You are providing a mcderate amount of direct instruction.",
"This amount is a sound instructional practice for your",
"students. ",
L] "

display attach referencel5 of Kkb.

endif.

DIR1v22a:

if

tlevel = intermediate

and Tarea = reading

and reading skills ¥ comprehension

and achlevel = average

and SES = poor

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O.8>.

message "You are providing a moderate amount of direct instruction.",
"To improve basic reading skills, your students should have",
"somewhat more direct instruction.",
" "

display attach reference3 of Kkb.

endif.

DIR1v22b:

if

tlevel = intermediate

and Tarea i} reading | mathematics | language arts

and Tgoal = tests

and achlevel = average

and SES = poor

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O. 8>.

message "You are providing a moderate amount of direct instruction.",
"To improve basic reading skills, your students should have",
“"somerhat more direct instruction."”,
" 11]

display attach reference3 of Kkb.

endif.

DIR1w23:
if
tlevel = intermediate
and Tarea = language arts
and language skills # sriting
and achlevel = average
and SES = middle class | upper class 23525;

.. .




and UlK It U.b - i

and DIR ge 0.7

then DIRval = high <O0. 8>,

message "You are providing a moderate amount of direct instruction."”,
"This amount is a sound instructional practice for your",
"students. ",
n 11}

display attach referencel5 of kb,

endif.

DIR1x24a:

if tlevel = primary { intermediate

and Tarea reading

and reading skills = comprehension

and achlevel = high

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0.8>.

message "You are providing a moderate amount of direct instruction.",
"Redueing direct instruction somewhat should improve your",
"students' comprehension and/or Rriting performance. Your",
"students require adequate time for independent seatwork, ",

display attach referencel10 of kb,

endif,

DIR1x24b:
if tlevel = primary { intermediate
and Tarea = language arts

and language skills = ®Rriting

and achlevel = high

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <O0.8>.

message "You are providing a moderate amount of direct instruction.”,
"Reducing direct instruction somewhat should improve your",
"students' comprehension and/or writing performance. Your",
"students require adequate time for independent seatwork.",

display attach referencel0 of kb.

endif.

DIR1y25a:

if tlevel = primary

and Tarea = reading

and reading skills = comprehension

and achlevel = average

and SES = middle class | upper class

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = medium <0, 7>.

message "You are providing a moderate amount of direct instruction.",
"Reducing direct instruction somewhat should improve your",
"students' comprehension and/or ®Rriting performance. Your",
"students require adequate time for independent seatwork.",

display attach referencel0 of kb.

endif.

DIR1y25b:

if tlevel = primary

and Tarea = language arts

and language skills = writing

and achlevel = average

and SES = middle class | upper class 2323()




and vlk 1t u. o
and DIR ge 0.7

then DIRval = medium <0. 7>,

message "You are providing a moderate amount of direct instruction.",

and
and
and
and

display
endif.

then DIRval =
message

display
endif.

"Reducing direct instruction somewhat should improve your",
"students' comprehension and/or Writing performance. Your",
"students require adequate time for independent seatwork.”,

attach referencel0 of kb.

DIR1z26a:
if
tlevel = primary | intermediate
and Tarea = reading
and reading skills = comprehens.on
and SES = poor
and achlevel = lor | average
and DIR 1t 0.8
and DIR ge 0.7
then DIRval = high <0. 7.
message "You are providing a moderate amount of direct instruction.",
"Hith your students this amount is a sound instructional",
"practice, ",
”" "
display attach reference5 of kb.
endif.
DIR1z26b:
if
tlevel = primary | intermediate
and Tarea = language arts
and language skills = writing
and SES = poor
and achlevel = low { average
and DIR 1t 0.8
and DIR ge 0.7
then DIRval = high <0. 7.
message "You are providing a moderate amount of direct instruction.",
"Hith your students this amount is a sound instructional®,
"practice. ",
" "
display attach reforenceS of kb
endif.
DIR1aa27:
if
tlevel = intermediate
and Tarea = reading
and reading skills = comprehension

SES = middle class |
achlevel = average
DIR 1t 0.8

DIR ge 0.7

upper class

medium <O0. 6>,

"You are providing a moderate amount of direct instruction.",
"Reducing direct instruction somewhat should improve your",
"students' reading comprehension. They need adequate time",
"for silent reading.",

attach referencel0 of kb.
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and

Tarea = reading

reading skills = comprehension
SES = poor

achlevel = average

DIR 1t 9.8

DIR ge 0.7

“"Hith your students this amount is a sound instructional"
practice."

Tarea = language arts

language skills = rRriting

SES = middle class | upper class
achlevel = average

DIR 1t 0.8

DIR ge 0.7

"Your students should benefit from a reduction of direct"
instruction

(1] "

Tarea = language arts
language skills = ®Rriting
SES = poor

achlevel = average

DIR 1t 0.8

DIR ge 0.7

then DIRval = medium <O0. b>.
message "You are providing a moderate amount of direct instruction.",

"Reducing direct instruction somerhat should improve your",
"students' writing performance.
"practicing ¥riting.",

They need adequate time for",

display attach referencel0 of kb.

DlRlbbda
if
tlevel = intermediate
and
and
and
and
and
and
then DIRval = high <O0. b>.
message "You are providing a moderate amount of direct instruction.",

. . . . . ,
" 3 . y

display attach referenceS of kb.
endif.

DIR1cec29:
if
tlevel = intermediate
and
and i i ti
and = mi
and
and .
and .
then DIRval = low <0. 6>,
messauge "You are providing a moderate amount of direct instruction.",

\ ]

display attach referencel0 of kb.
endif. .

DIR1dd30;
if
tlevel = intermediate
and
and
and
and

'l and

endif.
| DIR1ee31a:
It if
tlevel = primary | intermediate
and Tarea = reading
and reading skills = comprehension
l and SES = middle class | upper class
and achlevel = low
and DIR 1t 0.8
' and DIR ge 0.7
then DIRval = high <0.7>.
message "You are providing a moderate amount of direct instruction.,
"Hith your students this amount is a sound instructional",
[:R\!: “practice. "
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They need adequate tima for practicing writing. ",
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display attach reterences ot Kb.
endif.

DIR1ee31b:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills = writing

and SES = middle class | upper class

and achlevel = low

and DIR 1t 0.8

and DIR ge 0.7

then DIRval = high <0.7>.

message "You are providing a moderate amount of direct instruction. ",
"Hith your students this amount is a sound instructional",
“practice. ",
" "

display attach reference5 of Kkb.

endif.

\ARk&kkkAkkkkkkikikk]lon DIR for language arts and reading starts here

DIR1ff32aa:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills # comprehension

and achlevel = low

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = low <O0.8>.

message "You are providing a relatively low amount of direct instruc-",
"tion. However, in basic skills instruction your students",
"should receive a high amount of direct instruction.”,
11 "

display attach reference9 of kb.

display attach referenceili of Kkb.

endif.

DIR1ff32ab:

if

tlevel = primary | intermediate

and Tarea ¥} reading | mathematics | language arts

and Tgoal = tests

and achlevel = low

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = low <0.3>.

message "You are providing a relatively low amount of direct instruc-",
“"tion. However, in basic skills instruction your students"”,
"should receive a high amount of direct instruction.",
" "

display attach reference9 of kb.

display attach referenceiy of Kkb.

endif.

DIR1ff32ba:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills { writing :2:3:3
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and achlevel =

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = low <0. 83>,

message “"You are providing a relatively low amount of direct instruc-",
“"tion. However, in basic skills instruction your students",
“"should receive a high amount of direct instruction.",

display attach reference9 of kb.

display attach referencely of kb.

endif.

DIR1f{32bb:

if

tlevel = primary | intermediate

and Tarea # reading | mathematics | language arts

and Tgoal = tests

and achlevel = low

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = lom <0.8>.

message "You are providing 2 relatively low amount of direct instruec-",
“tion. However, in basic skills instruction your students",
“should receive a high amount of direct instruction.”,
" 1i)

display attach reference9 of kb.

display attach referencell of kb,

endif.

DIR1gg33aa:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills { comprehension

and SES = middle class | upper class

and achlevel = average | high

and DIR 1t 0.7

aad DIR ge 0,5

then DIRval = medium <0.7>.

message "You are providing a relatively low amount of direct instrue-",
“"tion. However, when basic skills are being taught, your",
"students will benefit from a higher amount of direct",
"instruction.",
”"n "

display attach reference9 of kb.

display attach referencelid of kb.

endif.

DIR1gg33ab:

if

tlevel = primary | intermediate

and Tarea i reading | mathematics | language arts

and Tgoal = tests

and SES = middle class | upper class

and achlevel = average | high

and DIR 1t 0.7

and DIR ge 0.5 :

then DIRval = medium <O0.7>.

message "You are providing a relatively low amount of direct instruc-",
"tion. However, when basic skills are being taught, your",

"students will benefit from a higher amount of direct"”,

"instruction. ", 2:34




display attach reference9 of kb.
display attach referencell of kb.
endif.

DIR1gg33ba:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills §{ ®Rriting

and SES = middle class | upper class

and achlevel = average | high

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = medium <O0. 7>.

message "You are providing a relatively lor amount of direct instruc-",
"tion, However, when basic skills are being taught, your",
"students Will benefit from a higher amount of direct",
"instruetion. ",

display attach reference9 of kb.

display attach referencelly of kb.

endif.

DIR1gg33bb:

if

tlevel = primary | intermediate

and Tarea { reading | mathematics | language arts

and Tgoal = tests

and SES = middle class | upper class

andé achlevel = average | high

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = medium <0.7>.

message "You are providing a relatively lox amount of direct instruc-",
"tion, However, when basic skills are being taught, your",
"students Rill benefit from a higher amount of diresct",
"instruction. ",

display attach reference9 of kb.

display attach referencely of kb.

endif.

DIR1hh3jaa:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills { comprehension

and SES = poor

and achlevel = average | high

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = medium <0. 6>.

message "You are providing a relatively los amount of direct instruc-",
"tion. Your students may have higher performance in basic",
"skills if you increase direct instruction.®,

display attach reference9 of kb.
display attach referencell of kb.
endif.

O
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tievel = primary ,; lntermeuiate

and Tgoal = tests

and Tarea i reading | mathematics | language arts

and SES = poeor

and achlevel = average | high

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = medium <O0. 6>.

message "You are providing a relatively lor amount of direct instruc-",
"tion. Your students may have higher performance in basic",
"skills if you increase direct instruction. ",
" 1

display attach reference9 of kb.

display attach referencely of kb.

endif.

DIR1hh34ba:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills # rRriting

and SES = poor

and achlevel = average | high

and DIR 1t 0.7

and DIR ge 0.5

then DIRval = medium <O0. 6>.

message "You are providing a relatively lor amount of direct instruc-",
"tion. Your students may have higher performance in basic",
"skills if you increase direct instruction.",

display attach reference9 of kb.

display attach referencely4 of kb.

endif.

DIR1Thh34bb:

if

tlevel = primary | intermediate

and Tgoal = tests

and Tarea § reading | mathematics | language arts

and SES = poor

and achlevel = average | high

and DIR .t 0.7

and DIR ge 0.5

then DIRval = medium <0. 6.

message "You are providing a relatively low amcunt of direct instrue-",
"tion. Your students may have higher performance in basic",
"skills if'you increase direct instruction.",

display attach reference9 of kb.

display attach referencelly of kb.

endif.

DIR1i135:

if

tlevel = primary

and Tarea = reading

and reading skills = comprehension

and achlevel = low

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = low <0.5)>.

message "You are providing a relatively low amount of direct instrue-",
"tion. Low achievement stuaents require more direct instruc-",
"tion. Teaching them specific comprehension strategies will",
"help them improve reading comprehension.”,
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'd1sp1ay attach retferenceg ofAEBT
display attach referenceil-of kb
endif.

DIR1j336:

if

tlevel = intermediate

and Tarea = reading

and reading skills = comprehension

and SES = poor

and achlevel = low | average

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = medium <O0.5>,

message "You are providing a relatively low amount of direct instrue-",
"tion. Your students may require somewhat more direct",
"instruction. Teaching them specific comprehension”,
"strategies while also providing time for silent reading",
"will help them improve reading comprehension.",

display attach reference3 of kb.
display attach referenceiy of kb.
endif.

DIR1kk37:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills = wWriting

and achlevel = low

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = medium <O, 9>,

message "You are providing a relatively low amount of direct instruc-",
“"tion. Though your students require adequate class time for",
"the practice of writing, they also need direct instruction",
"in Ariting skills. ",
”" ”"

display attach referenceiy of kb.

endif.

DIR1LL38aa:

if

tlevel = primary | intermediate

and Tarea = reading

and reading skills = comprehension

and SES = middle class | upper class

and achlevel = average | high

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = high <O. 8>,

message "You are providing a relatively low amount of direct instrue-",
"tion, which is a sound instructional practice for your stu-",
"dents. They need adequate class time for the reading and/or",
"writing. ",
[1] 11

display attach referencel0 of kb.

endif.

DIR1LL38ab:
if
tlevel = primary | intermediate
and Tgoal = tests
and Tarea ¥ reading | mathematics | language arts
and SES = middle class { upper class
]

and achlevel = average ; high 2,},7
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and DIR ge 0.5

and DIR 1t 0.7

then DIRval = high <O0.8>.

message "You are providing a relatively low amount of direct instrue-",
"tion, which is a sound instructional practice for your stu-",
"dents. They need adequate class time for the reading and/or",
"writing.",
1] "

display attach referenceiO of kb.

endif.

DIR1LL38ba:

if

tlevel = primary | intermediate

and Tarea = language arts

and language skills {f rriting

and SES = middle class | upper class

and achlevel = average . high

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = high <O, 8>.

message "You are providing a relatively low amount of direct instruc-",
"tion, which is a sound instructional practice for your stu-",
"dents. They need adequate class time for the reading and/or",
"griting. ",
L] ”

display attach referencel10 of kb.

endif.

DIR1LL38bb:

if

tlevel = primary | intermediate

and Tgoal = tests

and Tarea i reading | mathematics | language arts

and SES = middle class | upper class

and achlevel = average | high

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = high <O, 8>,

message "You are providing a relatively lor amount of direct instruc-",
"tion, which is a sound instructional prentice for your stu-",
"dents. They need adequate class time for the reading and/or",
"Rriting.",
1" "

display attach referencel0 of kb.

endif.

DIRTmm39:

if

tlevel = intermediate

and Tarea = reading

and reading skills = comprehension

and SES = middle class | upper class

and achlevel = low

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = medium <0. 7.

message "You are providing a relatively low amount of direct instrue-",
"tion. Though your students require adequate class time for",
“silent reading, they also need direct instruction in compre-",
"hension skills.",
” "

display attach referencely of kb.

endif.

238




 LlRInnyua:

DIRTnn40b:

spaddir:

if tlevel = intermediate | primary

and Tarea = reading

and reading skills = comprehension

and SES = poor

and achlevel = high

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = high <O0. 8>.

message "You are providing a relatively low amount of direct instruc-",
“"tion, rhich is a sound instructional practice for your stu-",
"dents. They need adequate class time for the reading and/or",
"writing. ",

display attach referenceiO of kb.

endif.

if tlevel = intermediate | primary

and Tarea = language arts

and language skills = writing

and SES = poor

and achlevel = high

and DIR ge 0.5

and DIR 1t 0.7

then DIRval = high <O0. 8>.

message "You are providing a relatively low amount of direct instruc-",
"tion, which is a sound instructional practice for your stu-",
"dents. They need adequate class time for the reading and/or",
"writing.",

display attach referencei0 of kb.

endif.

if Tarea = special education

then

message “"This system ®was developed for regular education",
"teachers wrhose classrooms include mainstreamed special education",
"students. You probably w®ill not find the questions or the",
"recommendations appropriate for you. If you wmould like to",
"continue using the SNAP system, you will have to begin again",
"and use one of the other subject areas when you are asked for",
"this information.".

endif.

if DIRval = high
then DIRprob = none.
endif.

if DIRval = medium

and achlevel = average | high
then DIRprob = none.

endif.

if DIRval = medium

and achlevel = low

and tlevel = primary | intermediate

and DIR ge 0.8

then DIRprob = high. 2'-2
endif. s;




DIRe:
if DIRval = medium
and achlevel = low
and tlevel = primary | intermediate
and DIR 1t 0.7
then DIRprob = low.
endif.

DIRg:
if DIRval = low
and DIR ge 0.7
then DIRprob = high.
endif.
DIRh;
if DIRval = low
and tlevel = primary | intermediate
and DIR 1t 0.7
then DIRprob = low.
endif.
%
actions:
message " ",
" " ,
L " s
" "
]
" " ,
" "
]
]
" " ,
" Helcome ",
" to the ",
" Teacher Effectiveness Planner ",
LLE 1} ,
" "
]
" "
]
" "
]
"ot .
break.
message " ",

" This system will help to determine what types of training options",
"the system should recommend for you based upon the research literature on ",
"teacher effectiveness. Three areas of teaching practice have been ",
"included in the present system: academic learning time, direct instruction,",
"and questioning. The system will ask you questions about your students,",
"your classroom, your school, your common teaching practices, and your",
"interpretation of your students'learning needs. In addition, you will be",
"asked to enter data from the self observations you have already completed.",

" For some of the questions, the answers are very specifie, such as ",
" 'Hhat grade do you teach?' For other questions, the answers Will require",
"some serious thoughk"™ on your part. For example, one of the questions you",
"may be asked is 'Hhat is your most important teaching goal?'. Hhile we ",
"understand that teachers almost always have more than one goal in mind for",
"any single teaching activity, the system is not yet sophisticated enough ",
"to consider all the complexity that goes into teaching. He ask that you",
1§rv to determine, to the best of your ability, the best answer to the",
[:RJ!:estion that most accurately describes you as a teacher.".
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break.

message

You have already been given some brief instructions about usang the",

"SNAP system on the computer, but in case you need a few reminders, here are",

"a few things you should remember: ,

break.
message

message

break.
message

1. Hhenever you see 'ready for command', you can do one of",
the following: type 'continue', type 'explain' ",
if you would like an explanation of the question or one of the ",
ansWer choices, or type 'freeze <{your name>' to stop the SNAP ",
system and allow y>u to return to it at a 1later time.",

2. If you are asked a questions that allows you to choose more ",
than one answer, connect your choices with the '&' symbol.",

3. If you do not know an answer and cannot figure out an answer",
that makes sense, you may enter 'unknowxn' for any question,",
but this Will result in poor response by the computer system.",
You will be better off simply choosing one of the possible ",
answer choices given to you.",

" The SNAP system will now use the part of its knowledge base",
"on teacher effectiveness that deals with the amount of direct",

"instruction provided in a classroom. The information used to ",

"determine whether you are providing the amount of direct instruction”,

"that research would indicate is good for your situation ®ill come",
"from data that you enter from Observation 1 (giving amounts of time",
"that the students were in your classroom and amounts of time that",
"you Were teaching them), from additional questions that the "
"computer will ask you, and from drawing inferences from this data.",

"First the system will determine the amount of time that 1s allocated",

"for instruction on an average school day.".

obtain alloctnm.

message
display
break.

message

"The amount. of allocated time (in minutes) on an average day is:
value of alloctm.

"Now the system will determine the amount of time that is spent in",
"providing direct instruction to students in your classroom.".

obtain teachtnm.

message
display
break.

messafe "Now the system will determine how well your direct instruction ratio",

"The amount of teaching time (in minutes) on an average day is:".
value of tzachtm.

"(DIR. miatches what would be suggested as ideal by researchers.".

obtain DIR.

message
4 “olay

Emc‘sage
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"Your Direct Instruction Ratio (DIR) is:
value of DIR.
"This is the ratio of teaching time to allocated time.".
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obtain DIRval .

message "The amount of direct instruction you provide in your classroom 1s" .
display value of DIRval .
break.

message "If you would like to see the rule that the system used to evaluate ",
"your Direct Instruction Ratio, type JUSTIFY DIRval".
break.

obtain DIRprob.
message "Your training needs related to direct instruction are as follows:".
display value of DIRprob.
message "You can interpret these as follows: "
" 'none' means that you have no particular training needs "
" related to direct instruction; ",
" 'high' means that you are using too much direct instruction; ,
"'*'low' means that you are not providing enough direct instruction”.
write "a: dir.dta", DIR, DIRval, DIRprob.
break.

message "You are nowW finished with this section of the SNAP system. To",
"go on to the next section, you will have to exit from this part of the ",
" SNAP system by typing 'stop’. Then, when you have the C prompt, ",
“"type 'Kkesr altkb. pkb'",

break.

%
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text:
{certification: "This knowledge base determines training",
"needs related to the teacher effectiveness literature",
"on academic learning time, questioning skill, and direct",
"instruction. It mas written in 1985 by Jackie Haynes and",
"revised and enlarged by Jackie Haynes and Jennie Pilato",
"in January, 1986."}
{certainties: "Certainty factors were determined by following",
"the following rules: If a substantial piece of research was",
"used to Rrite a rule and all elements embodied in the resarch",
"are contained in the rule, the certainty factor assigned is 1.0.",
"If the rule mas derived from another rule ®ith a certainty factor",
"of 1.0 by changing one attribute, the certainty factor is reduced",
"by 0.1. For each additional change to the original rule, another",
"0.1 is subtracted from the certainty factor for that rule. It is"“,
"therefore possible to determine how far removed a rule is from the",
"original research upon which it ®as based by examining its",
"certainty factor."}
{referencel: "Anderson & Scott, 1978"}
{reference2: "Brophy, 1983"}
{reference3: "Brophy & Good, 1986"}
{referencely: "Centra & Potter, 1980"}
{referenceS: "Emans, 1983"}
{referenceb: "Evertson, 1980"}
{reference?: "Fisher, Berliner, Filby, Marliave, Cahen, & Dishawx",

"1978"}

{reference8: "Good & Grouwxs, 1979"}
{reference9: “MHedley & Crook, 1980"}
{reference10: "Peterson, 1979"}
{reference11: "Rieth, Polsgrove, & Semmel, 1981"}
{referencel2: "Rosenshine, 1980")}
{referencel13: "Rosenshine, 1983")}
{referencely: "Rosenshine, 1986"}
{referencel5: "Souster, 1982"}
{referencelb: "Stallings, 1976"}
{reference1?7: "Stallings & Kaskowitz, 1974"}

%

attributes:

alloctm: real
[constraint: alloctm ge 0.0 and alloctm le 600. 0]
{explain: "Allocated time is the total amount of time that COULD",
"be used for instruction. It excludes time used for recess, lunch,"”,
"school plays, transition from one class to another, ete. "}
{definition: "The amount of time students are in their classroom in a",
"given school day"}.

teachtm: real
[constraint: teachtm ge 0.0 and teachtm le 600. 0]
{definition: "Teaching time is the amount of time & teacher",
" spends providing direct instruction to the entire",
"elass or a subgroup of the class in a given school day."}.

O real
[constraint: DIR ge C and DIR 1le 1.0] 243
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{definition: "the proportion of time available for direct",
" instruction that is zctually used for that purpose"}.

DIRval: mlt
(high, medium, 1lor)
{definition: "the evaluation of the teacher's reported data on",
"the amount of direct instruction provided in the classroom, ",
"considering other variables that affect what this value",

"should be"}.
SES: sgl
( poor, middle class, upper class)
{question: "Hhat is the socio-economic status of your students?"}

{definition: "the general socio-economic status of the majority of",
" the students in a given classroom"}.

Tarea: mlt
{mathematics,
English
{question: "English (including study skills and reading)"},
reading {question: "reading (at the elementary level)"},
language arts,
science,
social studies,
art,
music,
physical education,
home economics,
foreign language,
health educaticy,
industrial arts,

special education {explain: "Special Education, any grade level"},
other)

{question: "Hhat subject do you teach?")

{definition: ‘“specific skill and/or coatent areas you teach, or," ,

"if you are a generalist, any areas that you ",
"speciralize in")}.

science focus: sgl
(labs, lecture

{question: "lecture and demonstration"},
discussion)
{question: "Hhat form of instruction in scieiice is most like ",

"rhat you were doing during the self observations?"}.

Tlevel: sgl
( primary
{question: "Kindergarten thru Grade 3"},
intermediate
{question: "Grades 4 thru 6"},
junior high
{question: "Any grade in a school including grades 6 thrv 9"},
high school
{question: "Any grade in a school including 9 thru 12"})

{question: "“Hhat level do you teach?"}
{definition: "The level at which you are assigned (not the",
"instructional level of your students) to teach most of",
“the time."}.
Tgoal: sgl

(tests {question: "improving achievement as reflected in",

" standardized test scores"},
self concept {question: "enhancing students' self concept"},
school attitude {question: "improving students attitudes",

" toward school"},
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" and problem solving"})
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{question: "Hhat is your most important teaching goal?").
achlevel: mlt
(high, average, low)
{question: "Hhat is the achievement level of most of your students?"}

{definition:

"The achievement level of your students relative to",
national norms on achievement tests. ™).

reading skills: mlt

(beginnning rdg

{question: "beginning reading skills (decoding, phonics,",
" letter recognition)"},

basic skills

{question: " basic skills in reading ( phonics, syllabication, ",
"prefixes & suffixes, root words, etc.)"},

vocabulary

{question: "learning to recognize, use, and/or spell new words "},

comprehension

{question: "developing the ability to understand text at literal,",
"inferential, and problem solving levels")})

{question: "Hhat reading skills xere you teaching during tlte",

"time you were conducting the self observation ?"}.

language skills: mlt
(oral expression

{question: ‘"oral expression (giving oral reports, speeches, etec.)"},
grammar
{question: "grammar (subject-verb agreement, parts of speech,",
"types of sentences, correct usage, etec.)"},
language mechanics
{question: “"mechanics of written language (capitalization,",
" punctuation, ete."},
Hriting
{question: "writing, including creative and expository uriting"})
{question: "Hhat language arts skills wWere you teaching during the",
“time you were conducting the self observation?").
DIRprob: sgl
(none, high, 1lowx)
{explain: "DIRprob means there is a problem with DIR, and the”,
“value high or low indicates the direction of the",
"problem. "},
%
externals:
allocatedtime:
[ program: "timal"l
[outputs: alloctm]
[outputfile: "timal. dta"}.
teachingtime:
[ program: "timte") )
[outputs: teachtm]
[outputfile: "timte.dta"l.
%
rules:
DIRothery:
if
e . P
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! foreign language

and DIR 1t 0.5

and DIR ge 0.33

then

DIRval = high <0.6> .

message "If you are trying to improve your students' creativity",
"problem solving skills, attitude toward school, or self concept,"”,
"you are giving them some direct instruction, wxhich is essential,",
"but you are also doing lots of other types of activities which are",
“better than direct instruction for promoting your major goals.".
endif.

DIRothers:

if

Tlevel = junior high | high school

and Tgoal } tests

and Tarea = mathematics | English | science | social studies
i foreign language

and DIR ge 0.5

and DIR 1t 0.7

then

DIRval = medium <O0.6> .

message "If you are trying to improve your stuuents' creativity",

"problem solving skills, attitude towmard school, or self concept,",

"it would be better to use less direct instruction and allow nmore",

"time fecr other types of activities.".

endif.

DIKothere:

if

Tlevel = junior high | high school

and Tgoal § tests

and Tarea = mathematics | English | science | social studies
{ foreign language

and DIR ge 0.7

then

DIRval = low <0.6> .

message "If you are trying to improve your students' creativity",

“"problem solving skills, attitude torard school, or self concept,",

"it would be better to use less direct instruction and allow move",

“"time for other types of activities.".

endif.

DIRother?7:
if
Tlevel = junior high | high school
«nd DIR 1t O. 33
then DIRval = low <0.9>,
message "You are providing very little direct instruction to your”,
"students. Any time direct instruction decreases below 33% of the",
"class time, students obtain very little gain from their schooling. ",
"More direct instruction is strongly urged.".
endif.

secDIR1a:
if
Tlevel = junior high | high school )
and Tarea = mathematics | foreign language | music
and SES = poor

and achlevel = low
and DIR ge 0.75 246
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message "You are providing a high amount of direct insttuction,”,
"which is a sound instructional practice waith your students.",
"Closely monitored seatwork is needed with frequent oppor-",
"tunities for students to respond to questions.",
" "

display attach reference3 of kb.

display attach referenceéb of kb.

endif.

secDIR1Db:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music

and SES = middle class | upper class

and achlevel = low

and DIR ge 0.75

then DIRval = high <O0. 6>.

message "You are providing a high amount of direct instr _ction,",
"which is a sound instructional practice with your students.",
"Closely monitored seatwork is needed ®ith frequent oppor-",
"tunities for students to respond to questions.",
" "

display attach referenc~3 of kb.

display attach referenceéb of kb.

endif.

secDIR1c:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music

and SES = poor

and achlevel = average

and DIR ge 0.75

then DIRval = high <O0. 6>

message "You are providing a high amount of direct instruction, ",
"which is a sound instructional practice sith your students.",
"Closely monitored seatwork is needed with frequent oppor-",
"tunities for students to respond to questions.",

display attach reference3 of kb.

display attach referenceéb of kb.

endif.

secDIR1d:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music

and achlevel = high

and DIR ge 0.75

then DIRval = high <0. 7.

message "You are providing a high amount of direct instruction.",
"This is a sound instructional practice with your students",
"who need a relatively fast pace through course content.",
" L1}

display attach reference3 of kb.

endif.

secDIR1e:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music
arnd SES = middle class | upper class

and achlevel = average

and DIR ge 0.75
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message "You are providing a high amount of direct instruction,”,
"which is a sound instructional practice with your students.",
"Closely monitored seatwork is needed with frequent oppor-",
"tunities for students to respond to questions.",

display attach reference3 of kb.
display attach referenceb of kb.

endif.
\ ARR XX

secDIR12a1:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music

or Tgoal = tests

and SES = poor

and achlevel = lor

and DIR 1t 0.75

and DIR ge 0.5

then DIRval = medium <0.7>.

DIRprob = high.

message "You are providing a moderate amount of direct instruction.”,
"Your students should benefit from soweshat more direct”,
"instruction. Closely monitored seatwork is needed with",
"frequent opportunities for students to respond to questions.",

display attach reference3 of kb.

endif. :

secDIR1b2:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language ; music

and SES = middle class ; upper class

and achlevel = low

and DIR 1t 0.75

and DIR ge 0.5

then DIRval = medium <0. 5>,

DIRprob = high.

message "You are providing a moderate amount of direct instruction. ",
"Your students should benefit from somewhat more direct”,
"instruction. <Closely monitored seatwork 1s needed with",
"frequent opportunities for students to respond to questions.",
" "

display attach reference3 of i:b.

endif.

secDIR1e3:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language } music

and SES = poor

and achlevel = average

and DIR 1t 0.75

and DIR ge 0.5

then DIRval = medium <0.5)>.

message "You are providing a moderate amount of direct instruction."”,
"Your students should benefit from somewhat more direct",
"jnstruction. Closely monitored seatwork is needed with",
"frequent opportunities for students to respond to questions.™,

display attach reference3 of kb.

EMC endif.
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if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language } music

and achlevel = high

and DIR 1t 0.75

and DIR ge 0.5

then DIRval = medium <O0. 7>.

message "You are providing a moderate amount of direct instruction.”,
"Your high achievement students xill benefit from somewhat*,
"more direct instruction with a relatively fast pace through",
"course content. ",

display attach reference3 of kb.

display attach referencell of kb.

endif.

secDIR1e5:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language } music

and SES = middie class | upper class

and achlevel = average

and DIR 1t 0.75

and DIR ge 0.5

then DIRval = medium <O0. £,,

message "You are providing a moderate amount of direct instruction.”,
"Your students should benefit from somewhat more direct",
"instruction. Closely monitored seatwork is needed rith",
"frequent opportunities for students to respond to questions. ",

display attach reference3 of kb.

endif.

secDIRIf6:

if

Tlevel = junior high } high school

and Tarea = mathematics | foreign language | music

and SES = poor

and achlevel = low

and DIR 1t 0.5

and DIR ge 0.33

ther DIRval = low <0.7>.

message "You are providing a relatively low amount of direct instruc-",
"tion. Your students should benefit from a high amount of",
"direct instruction. They need closely monitored seatwork",
"and frequent opportunities to respond to questions.",

display attach reference3 of kb.

display attach referencely of kb.

endif.

secDIR1g7:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music

and SES = middle class | upper class

and achlevel = lox

and DIR 1t 0.5

and DIR ge 0.33

then DIRval = low <0.5>.

message "You are providing a relatively low amount of direct instruc-",
"tion. Your students should benefit from a high amount of",
"direct instruction. They need closely monitored seatwork",

"and frequent opportunities to respond to questions.",




display attach reference3 of kb.
display attach referencely of kb.
endif.

secDIR1hS:
if
Tlevel = junior high | high school
and Tarea = mathematies | foreign language | music
and SES = poor
and achlevel = average
and DIR 1t 0.5
and DIR ge 0. 33
then DIRval = low <0.5)>.

message “You are providing a relatively low amount of direct ainstruec-",

E "tion. Your students should benefit from a high amount of",
"direct instruction. They need closely monitored seatwork",
"and frequent opportunities to respond to questions.",
display attach reference3 of kb.

|

)

|

|

display attach referencell of kb.
endif.

secDIR1i9:

if

Tlevel = junior high | high school

and Tarea = mathematies | foreign language | music

and achlevel = high

and DIR 1t 0.5

and DIR ge 0.33

then DIRval = low <0.7>.

message "You are providing a relatively low amount of direct instrue-",
"tion. Your students will benefit from a high amount of",
"direct instruction with a relatively fast pace through"®,
"course content.",

display attach reference3 of kb.

display attach referencell of kb.

endif.

secDIR1j10:

if

Tlevel = junior high | high school

and Tarea = mathematics | foreign language | music

and ach:evel = average

and SES = middle class | upper class

and DIR 1t 0.5

and DIR ge 0.33

then DIRval = low <0, 6>,

message "You are providing a relatively low amount of direct instrue-",
"tion. Your students should benefit from a high amount of",
"direct instruction. They need closely monitored seatwork",
"and frequent opportunities to respond to questions.",

display attach reference3 of kb.

display attach referencely of kb.

endif.

secDIR1k11:
if
Tlevel = junior high | high school
and Tarea = mathematics | foreign language | nusi
and DIR 1t O. 33

then DIRval= lox.

) . o .
[: i(j message "You are providing a very low amount of direct instructaion.”,

R\, "Research indicates the importance o -3 igh amount of direct”,
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"crease direct instruction considerably.",
display attach reference5 of kb.
display attach referenceiy of kb.
endif.

secDIRIf:

if Tlevel = junior high

and Tarea = English

and achlevel = average

and SES = middle class | upper class

and DIR ge 0.75

then DIRval = medium <0.7>.

message "You are providing a high amount of direct instruction. Your",
"students should benefit from somewhat less direct instruc-",
"tien. They need some class time for independent reading, ",
"writing, and other activities assigned as homexork.",

display attach referencel of kb.
display attach reference3 of kb.
endif.

secDIR10:

if

Tlevel = junior high | high school

and Tarea = English

and SES = poor

and achlevel = low

and DIR ge 0.75

then DIRval = high <O0. 8>.

message "You are providing a high amount of direct instruction, which",
"is a sound instructional practice for your students. They",
"should benefit from guided practice and high amount of",
"opportunities to respond to questions.",

disolay attach reference5 of kb.

endif.

\end of achlevel = low
secDIR1z:
if
Tlevel = junior high
and Tarea = English
and achlevel = high
and DIR ge 0.75
then DIRval = high <O0. 8>.
message "You are providing a high amount of direct instruction, which",
"is a sound instructional practice for your high achievement”,
"students. They benefit from a brisk pace and generally do",
"not require much class time for independent work.",
display attach reference3 of kb.
endif.

\Axkxrimedium dir starts here

secDIR1L12:

if

Tlevel = junior high

and Tarea = English

and achlevel = high

and DIR 1t 0.75

and DIR ge 0.5 251
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message "You are providing a moderate amount of direct instruction.",
"Your high achievement students should benefit from somewhat",
"more direct instructicn so that they usually experience a",
"brisk pace with relatively little time for independent",
“work.",

display attach reference3 of kb.

endif.

secDIR1p16:

if

Tlevel = junior high

and Tarea = English

and achlevel = lor | average

and DIR 1t 0.75

and DIR gr 0.5

then DIRval = medium <O. 8>.

message "You are providing a moderate amount of direct instruction.",
"Your low achievement students should benefit from somewhat",
"more direct instruction. Their class time should have high",
"teacher supervision, ®ith high supervision even during",
*independent work opportunities.”,

display attach referencely of kb.

endif.

secDIR1s19:

if

Tlevel = high school

and Tarea = English

and achlevel = loR

and DIR 1t 0.75

and DIR ge 0.5

then DIRval. = m=dium <O. 8>,

message "You are providing a moderate amount of direct instruction,",
"w#hich is a sound instructional practice for your low stu-",
"dents. They benefit from having adesquate class time for",
"completing independent ®ork.",

display attach referencelly of kb.

endif.

\XXRAKARRRKRXARAR XA %] gy DIR for language arts and reading starts here

secDIRIff32:

if

Tlevel = junior high | high school

and Tarea = English

and achlevel = lowr

and DIR 1t 0.5

and DIR ge 0.33

then DIRval = low <O.3>.

message "You are providing a relatively low amount of direct anstrue-",
"tion. Your low achievement students still require a high",
"amount of direct instruction in basic skills. ",

" "
.

display attach reference5 of Kkb.

endif.
secDIR18g33:
if
o Tlevel = junior high | high school
[ERJ!:‘ and Tarea = English
At LA and SES = middle class | upper clzs~ 252
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* and DIR 1t 0.5

and DIR ge 0. 33

then DIRval = medium <O0. 7>.

message "You are providing a relatively low amount of darect ainstruc-",
"tion. Your average achievement studen:s should benefait from",
"somewhat more direct instruction wmith some class time",
"reserved for independent work and for occasional small group",
"interaction. ",

display attach referencell4 of kb.
endif.

secDIR1LL38:

if

Tlevel = junior high } high school

and Tarea = English

and SES = middle class

and achlevel = average

and DIR 1t 0.5

and DIEK ge 0,33

then DIRval = high <O0.8>.

message "You are providing a relatively low amount of direct instruc-",
"tion. Your students should benefit from considerably more",
"direct instruction. They need a brisk pace with relatively",
"little class time for independent ®ork.",

upper class
high

display attach reference3 of kb.
endif.

\AkxkA% end secdir here

secdirl:

if Tlevel = junior high | high school

and Tarea = science

and science focus {f labs

and achlevel = low

and Tgoal = tests

and DIR ge 0.75

then DIRval = low <0.7>.

message "You are providing a high amount of direct inscruction. Your",
"students should benefit from somewhat less direct iastruc-",
"tion. They need class time for completing assignments. ",

display attach referencel15 of kb.
endif.

secdir?:

if Tlevel = junior high | high school

and Tarea = science

and science focus ¥ labs

and achlevel = low

and Tgoal = tests

and DIR 1t 0.75

and DIR ge 0.5

then DIRval = high <0.7>.

message “"You are providing a moderate amount of direct instruction,”,
"which is a sound instructional practice with your students."“,
“"They need class time for completing assignments. ",

display attach referencelly of kb.
endif.
. TC«dirf}:
: if Tlevel = junior high ! high school 253
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and science focus ¥ labs

and achlevel = low

and Tgoal = tests

and DIR 1t 0.5

and DIR ge 0.33

trken DIPval = losr <0.7,

message "You are providing a relatively low amount of direct instruec-",
“tion. They should benefit from somewhat more direct instrue-",
“"tion. They need frequent opportunities to respond to teacher",
"questions. They also need supervision of their independent”,
"work.",

display attach referencelld of kb.

endif.

if Tlevel = junioi high | high school

and Tarea science

and science focus §f labs

and achlevel = low

and Tgoal { tests

and DIR ge 0.75

then DIRval = medium <0.5>.

message "You are providing a high amount of direct instruction. Your",
"students should benefit from somewhat less direct instruec-",
"tion. Small group interaction and project mor! are useful",
"for helping improve students' self-concepts, creativity, and",
"problem solving.",

display attach referencel0 of Kkb.
endif,

if Tlevel = junior high | high school
and Tarea = science
and science focus ¥ labs
and achlevel = low
and Tgcal § tests
and DIR 1%t 0.75
and DIR ge 0.5

then DIRval = high <0, 5>.

message "You are providing a moderate amount of direct instruction",
"which is a sound instructional practice for your students.",
"Small group interaction and project work are useful for help-",
"ing improve students' self-concepts, creativity, and problem",
"solving.",

display attach referencel0 of kb.

endif,

if Tlevel = junior high | high school

and Tarea = science
and science focus { labs
and achlevel = low
and Tgoal {} tests
and DIR 1t 0.5
and DIR ge 0.33

then DIRval = low <0. 7.

message "You are providing a relatively low amount of direct instruc-",
"tion. Your students should benefit from somerzhat more direct",
"instruction. Small group interaction and projects are useful",
"for helping improve students' self-concepts, creativity, and",
"problem solving.",
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endif.

secdir?:
if Tlevel = junior high | high school
and Tarea = science
and science focus { labs
and achlevel = average
and SES = upper class | middle class
and DIR ge 0. 75

E then DIRval = high <0. 7.

message "You are providing a high amount of direct ingtruction which",
"is a sound instructional practice with your average achieve-",
"ment science students when they are not in lab.",
display attach referencel of kb.
endif.

secdirs8:

if Tlevel = junior high | high school
and Tarea = science
and science focus # labs
and achlevel = average
and SES = upper class | middle class
and DIR 1t 0.75
and DIR ge 0.5

then DIRval = medium <O0.7>.

message "You are providing a moderate amount of direct instruction.”,
"Your students may benefit from somewhat more direct instruc-",
"tion. Frequent opportunities to respond to teacher questions",
"are important.",
" "

display attach referencell of kb.

endif.

secdir9:

if Tlevel = junior high | high school

and Tarea = science
‘ and science focus { labs

and achlevel = average
and SES = upper class | middle ciasz:z
and DIR 1t 0.5
and DIR ge 0. 33

then DIRval = low <0. 7.

message “.ou are providing a relatively low amount of direct instruc-",
"tion, Considerably more direct instruction is important for",
"your students. They need frequent opportunities to respond"”,

"to teacher questions.”,

endif.

secdir10:

if Tlevel = junior high | high school
and Tarea = science
and science focus § labs
and achlevel = average
and StS = poor
and DIR ge 0.75

then DIRval = medium <0.6>.

message "You are providing a high amount of direct instruction.”,
"Reducing this amount somewhat should be beneficial for your",
"students who require some class time to work on independent",
"assignments. ",

' display attach referenceil of kb,

display attach referencell of kb. 2"{5
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secdiri1:

if Tlevel = junior high | high school
and Tarea = science
and science focus # labs
and achlevel = average
and SES = poor
and DIR 1t 0.75
and DIR ge 0.5

then DIRval = high <0.6>.

messafie "You are providing a moderate amount of direct instruction",
"which is a sound instructional practice for your students.",
"They benefit from frequent opportunities to respond to",
"teacher questions and from some class time for independent”,
"work, ",

display attach referencell of kb.

endif.

secdiri12;

if Tlevel = junior high | high school
and Tarea = science
and science focus # labs
and achlevel = average
and SES = poor
and DIR 1t 0.5
and DIR ge 0. 33

then DIRval = lor <0. 6>,

message "You are providing a relatively lor amount of direct instruec-",
"tion. You should provide somewhat more direct instruction.”,
"Your students should benefit from frequent opportunities to",
"teacher questions as well as some class time for independent",
“"gork.",

display attach rererencely of kb.

endif.

secdir13:
if Tlevel = junior high | high school
and Tarea = science
and science focus { labs
ard achlevel = high
and DIR ge 0.75
then DIRval = high <O0. 8>.
| message "You are providing a high amount of direct instruction which",
"is a sound instructional practice for your high achievement",
"students. ",
' display attach referenceS5 of kb.

endif.

secdir1iy;
if Tlevel = junior high | high school
and Tarea = sclence
and science focus { labs
and achlevel = high
and DIR 1t 0,75
and DIR ge 0.5
then DIRval = medium <O0. 8>, .
message "You are providing a moderate amount of direct instruction.",
"Providing somewhat more direct instruction should be bene-",
"ficial. Your students should perform well when they experi-",
"ence a brisk pace of instruction with frequent opportunities",
o "to respond to teacher questions.",

ERIC .
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endif.

secdir15:

if Tlevel = junior high | high school
and Tarea = science
and science focus § labs
and achlevel = high
and DIR 1t 0.5
and DIR ge 0.33

then DIRval = low <0. 8>,

message "You are providing a relatively low amount of direct instrue-",
"tion. Your students should receive considerably more direct",
"instruction. They should perform well when they experience",
"a brisk pace of instruction with frequent opportunities to",
"respond to teacher questions.",

display attach reference3 of kb.

endaf.

secdir1b:

!

if Tlevel = junior high | high school

and Tarea = English | social studies | health education

and achlevel = low

and Tgoal = tests

and DIR ge 0.75

then DIRval = lomr <0. 7,

message "You are providing a high amount of direct instruction.",
"Reducing direct instruction somewhat may help your low",
"achievement students who need class time for studying and for",
"practicing skills.",

display attach referencel5 of kb.

endif.

secdir1?7:

if Tlevel = junior high | high school
and Tarea = English | social studies | health education
and achlevel = low
and Tgoal = tests
and DIR 1t 0.75
and DIR ge 0.5

then DIRval = high <0. 7>.

message "You are p.vviding a moderate amount of direct instruction",
"which is a scund instructional practice for your students.",
"Your low achievement students need direct instruction of newn",
"material, but they also need adequate class time for studying",
"and for practicing skills.",

display attach referencel of kb.

display attach referencell of kb.

display attach referencel5 of kb.

endif.

secdir18:
if Tlevel = junior high | high school
and Tarea = English | social studies | health education
and achlevel = low
and Tgoal = tests
and DIR 1t 0.5
and DIR ge 0, 33
then DIRval = lowm <0.7>.
message "You are providing a relatively low amount of direct instrue-",
"tion. Your students should benefit from somewhat more direct",
"instruction. Frequent opportunities to respond to teacher", 2;;7
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display attach referencel of Kkb.
disp! ay attach referencell of kb.
endif.

secdir19:;

i? Tlevel = junior high | high school
and Tarea = English | social studies | health education
and achlevel = lcw
and Tgoal § tests
and DIR ge 0.75

then DIRval = medium <0.5>.

message "You are providing s« high amount of direct instruction. To",
"help students improve their creativity, problem-solving, and/",
"or self-concepts, reducing direct instruction somewhat is",
"useful. ",
L1} "

display attach referencel0 of Kkb.

endif.

secdir20:

if Tlevel = junior high | high school
and Tarea = English | social studies | health education
and achlevel = low
and Tgoal { tests |
and DIR 1t 0.75
and DIR ge 0.5

then DIRval = high <0. 5>.

message "You are providing a moderate amount of direct instruction",
"which is a sound instructional practice for your students.",
"Hhen your teaching goal relates to imprcving students' crea ",
"tivity, problem-solving, or self-concepts, providing time",
"for small group project work is useful. An 'open teaching'"”,
"style is helpful. ",
1" "

display attach reference10 of Kkb.

endif.

secdir21:

if Tlevel = junior high | high school
and Terea = English | social studies | health education
and achlevel = low
and Tgoal # tests
and DIR 1t 0.5
and DIR ge 0. 33

then DIRval = low <0.7>.

message "You are providing a relatively low amount of direct instruc-",
"tion. Ycur students should benefit from having somewhat less",
"direct instruction when your teaching goal relates to impro-",
"ving students' creativity, problem-solving, or creativity.",
"In this case small group project work is useful. 4An 'open'",
"teaching style is helpful.",

display attach referencel0 of kb.

endif.

f secdir2?:
if Tleval = jvnior high | high Zchool
and Tarea = English | social studies | health education
and achlevel = average
and SES = upper class | middle class
and DIR ge 0.75
tnen DIRval = high <0. 7>.
message "You are providing a high amount of direct instruction which",

"is a sound instructional practice for your students.”,




display attach refarencel3 of kb.
display attach referencely of kb.
endif.

secdir23:

if Tlevel = junior high ; high school
and Tarea = English | social studies | health education
and achlevel = average
and SES = upper class | middle class
and DIR 1t 0.75
and DIR ge 0.5

then DiRval = medium <0. 7>,

message "You are providing a moderate amount of direct instruction.",
"Your students should benefit from somewhat more direct",
"instruction. Providing frequent opportunities to respond",
"to teacher questions is helpful.",

display attach referencel3 of kb.

display attach referencell of kb.

endif.

secdir2y:

if Tlevel = junior high | high school
]

and Tarea = English | social studies | health education
and achlevel = average
and SES = upper class | middle class
and DIR 1t 0.5
and DIR ge 0.33

then DIRval = low <0.7>.

message "You are providing a relatively low amount of direct instruec-",
"tion. Your students may benefit from considerably more",
"direct instruction. Providing frequent opportunities to",
"respond to teacher questions is helpful.",

display attach referencel12 of kb.

display attach reference13 of kb.

endif.

secdir2b:

if Tlevel = junior high | high school

and Tarez = English | social studies | health education
and achlevel = average
and SES = poor
and DIR ge 0.75

then DIRval = medium <0. 6>,

message "You are providing a high amount of direct instruction. Your",
"students should benefit from somewhat less direct instruction",
"Class time for independent %ork and for small group inter-",
"action should be useful for them. ",
n "

display attach referencely of kb.
endif.

secdir2o:

if Tlevel = junior high | high school

and Tarea = English | social studies | health education
and achlevel = average
and SES = poor
and DIR 1t 0.75
and DIR ge 0.5
then DIRval = high <0, 6>,
message "You are providing a moderate amount of direct instruction",
"which is a sound instructional practice fer your students. ™,
"Class time for independent work and for small group inter-",

"action should be useful for them.",
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attach referenci of kb.

display
endif.
secdir2?:
if Tlevel = junior higl | high school

then DIRval =

Tarea = English | social studies { health education
3chlevel = average

SES = poor

DIR 1t 0.5

DIR ge 0. 33

lox <O. 6>,

and
and
and
and
and

message "You are providing a relatively lox amow t of direct instrue-",
"tion. Your students should benefit from somexhat more direct",
"instruction. Providing thzm with frequent opportunities to”,
"to respond to teacher questions #ill be helpful.",
" "

display attach referencel3 of kb.

display attach referencell of kb

endif.

secdir28:
if Tlevel = junior high | high school

then DIRval =

message

display
display
endif.

secdir29:

English | social studies | health education

1igh

and Tarea =
and achlevel =
and DIR ge 0.75
high <@, 83.

"You are providing a high amount of direct instruction which",
"is a sound instructi.nal practice for your students.",

[1] "

attach referencei2 of kb.

attach referencel3 of kb.

if Tlevel =
and
and
and
and
then DIRval

junior high: | high school

Tarea = English ' social studies |
achlevel = high

DIR 1t 0.75

DIR ge 0.5

= medium <O. 8>,

health edncation

message "You are providing a moderate amount of direct instruction.",

"Your high achievement students may benefit from sc’erhat",
"more direct instruction. A brisk p-ce with frequent oppor-",
“tunities Lo respond to questions ic )mportant.",
display attach reference3 of kb.
endif.
secdir30:
if Tlevel = junior high | higl school
and Tarea = English | social studies | health education
and achlevel = high
I and DIR 1t 0.5
and DIR ge 0. 33
then DIRval = low <O0.8>.
message "You are providing a relatively low amount of direct instrue-",
“tion. Your high achievement students may benefit from con-",
| “siderably more direct instruction. A brisk pace with",
| "frequent opportunities to respond to questions is important.”,
11} 11
I display attach reference3 of kb.
endif.
' dir31:
EC if Tlevel = junior high ! high school 260
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and science focus = labs
or Tarea = art | home economics | industrial arts

i physical education

and achlevel = high | average
and DIR ge 0.75

*hen DIRval = low <0.8>.

message "You are providing a high amount of direct instruction whaich",
"is inappropriate for lab type classes. Your students should”,
"benefit from considerably less direct instruction. They",
"require adequate class time for practicing skills.",

display attach referenceily of kb.

endif.

secdir32:
if Tlevel = junior high | high school
and Tarea = science
and science focus = labs
or Tarea = art | home economics | industrial arts
! physical education
and achlevel = high | average
and DIR 1t 0.7S
and DIR ge 0.50
then DIRval = low <O0.8>.
message "You are providing a moderate amount of direct instruction.”,
"Your student= should benefit from considerably less direct”,
"instruction. They require adequate class time for s~racticing",
"skills. ",
display attach referenceil of Kb.
endif.

secdir33:
if Tlevel = junior high { high school
and Tarea = science
and science focus = labs

or Tarea = art { home economics | industrial arts

! physical education

and achlevel = high | average
and DIR 1t 0.50
and DIR ge ©.33

then DIRval = medium <O0. 8>.

message "You are providing a relatively low amount of direct instruc-",
"tion which is still somewhat too high for activity-oriented”,
"classes. Your stucents require adequate class time for prac-",
"ticing skills.",

display attach referenceild4 of kb.
endif.

secdir3y:
if Tlevel = junior high | high school
and Tarea = science
and science focus = labs
or Tarea = art | home ecunomics | industrial arts

! physical education

and achlevel = high | average
and DIR 1t 0. 33

then DIRval = high <O0.8>.

messag2 "You are a very lowr amount of direct instruction which is a",
"should instructional practice for students in your activity-",
"oriented class. ",

display attach referenceil of Kkb.

endif. 26}




secdir3s:

if Tlevel = junior high | high school
and Tarea = art | physical education
and achlevel = low
and DIR ge 0.75

then DIRval = medium <0. 9>,

message "Tou are providing a high amount of direct instruction. Your",
"low achievement students should benefit from somewhat less",
"direct instruction. They require a lot of guided practice",
"hyt also some time for independent practice.",

display attach referencely of kb.

endif.

secdir36:

if Tlevel = junior high { high school
and Tarea = art | physical education
and achlevel = low
and DIR 1t 0.75
and DIR ge 0.50

then DIRval = high <0.6>.

message "You are providing a moderate amount of direct instruction”,
"which is a sound instructional practice for your low achieve-".
"ment students. They require a lot of guided practice but",
"also some time for independent practice.",
" "

display attach referencell of kb.

endif.

secdir3?:

if Tlevel = junior high | high school
and Tarea = art | physical education
and achlevel = low
and DIR 1t 0.50
and DIR ge 0.33

then DIRval = medium <0.6>.

message "You are providing a relatively los amount of direct instruc-",
"tion. Your low achievement students should benefit from",
"somewhat more direct instruction. They require a lot of",
"guided practice but also scme time for independent practice.",
" "

display attach referencell of kb.

endif.

secdir38:

if Tlevel = junior high | high schocol
and Tarea = art | physical education
and achlevel = low
and DIR 1t 0.33

then DIRval = low <0.6>.

message "You are providing a very low amount of direct i'struction.”,
"Your students require considerably more direct instruction.",
"They need a lot of guided practice.".

endif.

secdir39:

if Tlevel = junior high | high school
and Tarea = science
and science focus = labs:
or Tarea = home economics | industrial arts
and achlevel = low
and DIR ge 0.75

then DIRval = high <0. 6.

[ERJ!:‘ message "You are providing a high amount of direct instruction w#hich",

"is a sound instructional pructice for your students. They",
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"practice. ",

display attach referencely of kb.
endif.

secdiryO:

if Tlevel = junior high | high school
and Tarea = science
and science focus = labs
or Tarea = home economics | industrial arts
and achlevel = low
and DIR 1t 0.75
and DIR ge 0.5C

then DIRval = medium <O0. 6>.

message "You are providing a moderate amount of direct instruction.",
"Your low achievement students will benefit from somewhat more",
"direct instruction. They need a lot of close supervision and",
"guided practice.",

display attach referencell of kb.
endif.

secdiryi:

if Tlevel = junior high | high school
and Tarea = science
and science focus = labs
or Tarea = .ome economics | industrial arts
and achlevel = low
and DIR 1t 0.50

then DIRval = low <0.6>.

message "You are providing a relatively lox amount of direct instruc-",
"tion. Ycur students should benefit from considerably more",
"direct instruction. They need a lot of class supervision and",
"guided practice.",

display attach referenceil4 of kb.

endif.

spedéd“r:
if Tarea = special education
then
message "This system was developed for regular education",
"teachers whose classrooms include mainstreamed special education",
"students. You probably will not find the questions or the",
“"recommendations appropriate for you. If you would like to",
"continue using the SHAP system, you w%ill have to begin again",
"and use one of the other subject areas when you are asked for",
"this information.".

endif.

DIRa:
if DIRval = high
then CIRprob = nene.
endif.

DIRb:

if DIRval = medium

and achlevel = average | high
then DIRprob = none.

endif.

if DIRval = medium
and achlevel = low

and Tlevel = junior high | high school ;);;:3
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then DIRprob = high.

endif.
DIRf:
if DIRval = medium
and achlevel = low
and Tlevel = junior high { high school
and DIR 1t 0.5
then DIRprob = low.
endif.
DIRg:
if DIRval = low
and DIR ge 0.7
then DIRprob = high.
endif.
DIRi:
if DIRval = low
and Tlevel = junior high { high school
and DIR 1t 0.5
then DIRprob = low.
endif.
%
actions:
message " ",
113 " ,
" ” ,
" " ,
[1] " ,
"o , A
" “ ,
" Relcome ",
" to the ",
" Teacher Effectiveness Planner ",
[1] ” ,
t " ,
" " ,
" " N
break.
message " ",

" This system will help to determine what types of training options"”,
"the system shou!ld recommend for you based upon the research literature on ",
"teacher effectiveness. Three areas of teaching practice have been "
"included in the present system: academic learning time, direct instruction,”,
"and questioning. The system will ask you questions about your students,",
"your classioom, your school, your common teaching practices, and your",
"interpretation of your students'learning needs. In addition, you will be",

"asked to enter data from the self observations you have already completed.",

" For some of the questions, the answers are very specifie, such as ",

" 'Hhat grade do you teach?' For other questions, the answers Will require”,

"some serious thought on your part. For example, one of the questions you",

"may be asked is 'Hhat is your most important teaching goal?'. Hhile we "

“understand that teachers almost always have more than one goal in mind for",

Jnny single teaching activity, _he system is not yet sophisticated enough ", 23;;4
A[{l(? consider all the complexity that goes into teaching. He ask that you",

" v to determine, to the best of your ability, the best answer to the",
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break.

message " “,

You have already been given some brief instructions about using the",
"“"SNAP system on the computer, but in case you need a few reminders, here are",
"a fex things vou should remember: ",

1. Hhenever you see 'ready for command', you can do one of",
the folloring: type 'continue', type *'explain' ",
if you would like an explanation of the question or one of the ",
answWer choices, or type 'freeze <(your name>' to stop the SNaP ",

system and allow you to return to it at a later time.",
If you are asked a questions that allows you to choose more ",
than one ansrer, connect your choices with the '&' symbol.",

If you do not know an answer and cannot figure out an a:.sxer",
that makes sense, you may enter 'unknorn' for any question, ",
but this ®mill result in poor response by the computer systes.",
You will be better off simply choosing one of the possible ",
ansrer choices given to you.",

break.

message

message " The SNAV system ®Rill now use the part of its knowledge base",
"on teacher effectiveness that deals with the amount of direct",
"instruction provided in a classroom. The information used to ",
"determine mrhether you are providing the amount of direct instﬁuctlon“,
"that research would indicate is good for yovr situation :ill come",
"from data that you enter from Observation 1 (giving amounts cf time",
"that the students nere in your classroom and amounts of time that",

“"you Were teaching them), from additional questions that the ",
"“"computer ®ill ask you, and from draring inferences from this data.",

break.

message "First the system will determine the amount of time that is allocated”,
"for instruction on an average schcool day.".

obtain alloctm.

message "The amount of allocated time (in minutes) on an average day is:

display value of allocem.

break.

message "Now the system will determine the amount cf time that is spent in",
"“providing direct instruction to students in your classroom.".

abtain teachtm.

message "The amount of teaching time (in minutes) on an average day is:".

display value of teachtm.

break.

message "Now the system will determine how well your direct instruction ratio",
"( DIR) matches what would be suggested as ideal by researchers.".
obtain DIR.
E i?zsage "Your Direct Instruction Ratio (DIR) is: ",

o PLay value of DIR.
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break.
obtain DIRval .

message "The amount of direct instruction you provide in your classroom 1s" .

display value of DIRval .

break.

message "If you would like to see the rule that the system used to evaluate ",
"your Direct Instruction Ratio, type JUSTIFY DIRval".

break.

obtain DIRprob.

message "Your training needs related to direct instruction are as follows:".

display value of DIRprob.

message "You can interpret these as follors: ’
" 'none' means that you have no particular training reeds s
" related to direct instruction; ,
" 'high' means that you are using too much direct instruction; ,
"''loR' means that you are not providing enough direct instruction”.

Rrite "a: dir.dta , DIR, DIRval, DIRprob.

break.

message "You are nowr finished Rith this section of the SNAP system. To",
"go on to the next section, you ®ill have to exit from this part of the ",
" SNAP system by typing 'stop'. Then, when you have the € prompt, ",
"type 'kesr altkb. pkb'".

break.

%
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text: {certitrication:

"Haynes in July,

"This knoxledge base xas wratten by Jackie",
1985. "}

{explanation:
"This is a knowledge base to evaluate the amount of academic learning",
"time taking place in a classroom. It uses the research literature",
"to determine values for the attribute ALT, which is determined by"“,
"success level, allocated time, and engaged time. It includes refecences",
"to literature on ALT evaluating how much ALT is taking place and hor",

IToxt Provided by ERI

“helpful it is to a teacher's particular teaching situation. "}

4
4

attributes:

real
(constraint:
{explain:

2lloctm:

{definition:

alloctm ge 0.0 and alloctm le 600. O) ,;!

*is the total amount of time that COULD",
"be used for instruction.
"school plays,
"The amount of time students are in their classroom 1in a“,

It excludes time used for recess, iunch,",

transition from one class to another, ete. "7

"given school day" .

schoolday: real
(constraint:
{question:
{definition:

allocrate: real
[ constraint:

( calculation:

allocval: sgl
(high,
{explaxn:

engagrate_hi: real
( constraint:

engagrate_med: real
(constraint:

engagrate_lox: real
(constraint:

engagratef: real

(calculation:

engagrate: real
(constraint:

(calculation:

classperiod: int
{constraint:

{question:
engagtimeval: sgl
(high, medium,
{explain:
O »s1ev  sgl

ERIC

medium,
"The value of the amount of allocated time"}.

(high {explain:
medinm {esenlain:

schovlday ge 0.0 and schoolday le 600. 0]

"How long is the average school day (in minutes)?"}

“the length (in minutes) of an average school dav"}.

allocrate ge 0.0 and allocrate le 1.0}
alloctm / schooldayl

low)

engagrate_hi ge 0.0 and engagrate_hi le 1.0].

engagrate_med ge 0. G and engagrate_med le 1.0J.

engagrate_lon ge 0.0 and engagrate_low le 1.0].

engagrate_hi + engagrate_med + engagrate_low],.

engagrate ge 0.0 and engagrate le 1, 0]

engagrates / 31.

classperiod ge 30 and classperiod le 0]

"Ho# long is a single teaching period 'n your school?":

low)

"

"An evaluation of the amount of engaged time"}.

"zucclev ge 0.85"},
"auraley 1t 0 88 and e 0 70"},
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{explain:

succlev_med: sgl

succlev_low: sgl

low (expla

succlev_high: sgl

e .
in: "sucelev 1t . 70"})
"The amount of success experienced by students 13",

"an important variable in teacher effectiveness."}.

{ high

{question: "above 35% correct"},

medium

{question: "betwreen 70% and 85% correct"},

low

{question: "less than 70% correct"})

{explain: "The amount of success experienced by students 1c".

" important variable in teacher effectiveness. "}

{question: "From Observation 3, how would you rate the success"”,

"level of the high students you observed?").

{ high
{question: “"above 35% correct"’,
medium
{question: ‘"between 70% and 85% correct"},
lox
{question: "less than 70% correct"})
{explain: "The amount of surcess experienced by students is",
"an important variable in teacher effectiveness."}
{question: "From Observation 3, how would you rate the success",

"level of the average students you observed?"}.

(high
{question: “above 85% correct"’,
medium
{question: "“between 70% and 85} correct"},
low
{question: "less than 70% correct"})
{explain: “7The amount of success experienced by students is",
"an important variable in teacher effectiveness."}
{question: "From Observation 3, hos would you rate the success",

"level of the low students you observed?"}.

Qsucclev_H:

Qsuccley_M:

Qsucclev_L:

high3: int.

lox3: int.

Aruitoxt provided by Eic:

Q 1138:  int.

onnrasnond H-

sgl
(high, nedium, 1low).

sgl

(high, medium, 1low).

sgl

(high, medium, 1low).

Successes_H: int.
Successes_M: int.
Successes_L: int.
Responses_H: int.
Responses_H: int.
Recsponses_L: int

mediums: int.
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Opprespond_M: int.
Opprespond_L: int.
Opprespond_tot: int.
succrate_high: real.
succrate_med: real.
succrate_lows: real.

indepsucclev: sgl
{high, medium, low).

successprob_high: sgl
( present absent).

successprob_med: sgl
( present, absent).

successprob_lon: sgl
{ present, absent).

successprob: sgl
( present, absent).

ALT: sgl
(high, medium, low)
{explain: "ALT is based on the value of success level",
" (succlev), allocated time {(alloctm), and",
" engaged time (engagtime)."}.

ALTprob: mlt
( none, successlev, allocated_time, engaged_time, info’
{explain: "ALTprob means there is a problem with ALT"}.

A
externals:
obs2:
{ program: "ob2")
(outputs: =uccrate_high, succrate_med,
succrate_low]
(outputfile: "“ob2.dta"l.
obs3:
{ program: "ob3")
(outputs: engagrate_hi, engagrate_med, 2ngagrate_lox,
succlev_high, succlev_med, succlev_lox)
(outputfile: "ob3. dta"].
%
rules:

\the cut-off points for engagement rates are designed to be very
\stringent in assignment of HIGH , since 1t is assumed that tne data
vobtained thru self-observation are going to be inflated. The inflation
“may be due to the bias of teachers selecting favorable times to obser/e
Yor simply because teachers w#ill usually (e assume) be observing their
“scudents at seatwork wxhich students know will be collected and graded
\(so teachers can evaluate their succlev).

O agratei:

[ERJ!: if engagrate ge 0.90
then engagtimeval = high <0. O 2R9

-




endift.
“fatbook, BTES p. 353

engagrate2:
if engagrate it 0.90
and engagrate ge 0.65
then engagtimeval = medium <O, 3>,
endif.
\fatbock, p.353
engagrate3:
if engagrate 1t 0.65
then engagtimeval = low <0.9>,
endif.
\fatbook, p.353

alloctmi:
if allocrate ge 0,65
then allocval = high <0, 9>,
endif.

\reference BTES fatbook, p. 352

alloctm2:
if allocrate 1t 0.65
and allocrate ge 0.40
then allocval = medium <0, 3>.
endif.
\reference BTES fatbook, p.352

alloctm3:
if allocrate 1t 0. 4u
then allocval = low <0.8>.
endif.

\reference BTES fatbook, p.352

seatsucclevi:
if succlev_high = high
and succlev_med = high
and succlev_low = high

then indepsucclev = high.

endif.

seatsucclev2:
if succlev_high = high
and succlev_med = medium
and succlev_lor = high

then indepsucclev = high.
endif.

seatsucclev3:
if suceclev_high high
and succlev_med = medium
and succlev_lon medium
then indepsucclev = medium.

endif.

seatsucclevd:
if succlev_high = high
and succlev_med = medium
and succlev_low = low

then indepsucclev = low.
endif.

Q
EMCS ucclevs:
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if suenlerv high = high
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and succlev_med
and succlev_low =
then indepsucclev
endif.

seatsuccleveé:

ERIC
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if succlev_high =
and succlev_med =
and succiev_low
then indepsucclev
endif.

seatsucclev?:

if succlev_high
and succlev_med
and succlev_low
then indepsucclev
endif.

seatsuceclevd:

if succlev_high
and succlev_med =
and succlev_low
then indepsucclev
endif.

seatsucclev9:

if succlev_high =
and succlev_med
and succlev_low
then indepsucclev
endif.

seatsucclevi1O:

if succlev_high
and succlev_med
and succlev_low
then indepsucclev
endif. ‘

seatsucclevii:

if succlev_high
and succlev_med
and succlev_low
then indepsucclev
endif.

seatsucclevi2:

if succiev_high
and succlev_med
and succlev_lox
then indepsuccleyv
endif.

seatsucclevi3:

if succlev, _high =
and succlev_med
and succlev_low
then indepsucclev
endif.

seatsuccleviy:

if succlev_high
and succlev_med =
and succlev_low
then indenaucelev

-

low
high

= medium.

high
low
medium

= medium.

high
low
low
= loH.

high
high
low

= medium.

high
high
medium

= medium.

medium
high
high
= high.

medium
high
low

= medium.

medium
high
medium

= medium.

medium
medi um
high

= medium.

medium
medium
medium

= medium.
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endif.

seatsucclevi5:
if succlev_high
and succlev_med
and succlev_low

H]

then indepsucclev

endif.

seatsucclevib:

if succlev_high =

and succlev_med
and sucel “v_low

then indepsucclev

endif.

seatsucclevi?:
if succlev_high
and succlev_med
and succlev_low

then indepsuccleyv

endif.

seatsucclevi8:
if succlev_high
and succlev_med
and succlev_low

then indepsuccleyv

endif.

seatsucclevig:
if succlev_higb
and succlev_med
and succlev_low

then indepsucclev

endif.

seatsucclev0:
if succlev_high
and succlev_med
and succlev_low

then indepsuccleyv

endif.

seatsucclev2i:
if succlev_high
and succlev_med
and succlev_low

then indepsucclev

endif.

seatsucclev2:
if succlev_high
and succlev_med
and succlev_low

then indepsuccleyv

endif,

seatsucclev23:

if succlev_higa =

and succlev_med
and succlev_low

then indepsuccleyv

Q endif.

o e
succlevi:

medium
medium
low

= lox.

medium
low

hign

= medium.

medium
lor

medium
= low.

medium
low
low
= loH.

low

high

high | medium
= medium.

low
high
low
= lowr.

low

medium

high | medium
= medium.

low
medium
lo#
= loH.

low
low
high |
= lou.

t

medium ; low




if succrate_high ge 0. 70
then Qsucclev_H = high <0. 9>,
endif

\fatbook, p. 341

succlev2:
if succrate_med ge 0.7%
then Qsucclev_M¥ = high <O. 3>,
endif.

\fatbook, p. 341

succlev3:
if succrate_low ge 0.80
then Qsucclev_L = high <0. 9>,
endif.

\fatbook, p. 341

succlevy:
if succrate_high ge 0., 65
and succrate_high 1t 0,70
then Qsucclev_H = medium <0. 3>,
endif .
\fatbook, p. 341

succlev5:
if succrate_med ge 0.70
and succrate_med 1t 0. 75
then Qsucclev_M = medium <0. 7>.
endif.
\fatbook, p. 341

succlevo:
if succrate_low ge 0.75
and succrate_low 1t 0.8
then Qsucclev_L = medium <O. 8>,
endif.
\fatbook, p.341

suceclev?:
if succrate_high 1t O, 65
then Qeucclev_H = low <0.9>.
endif .

\fatbook, p.341

.ucclevd:
if succrate_med 1t 0,70
then Qsucclev_H = low <0, 3>,
endif.

\fatbook, p. 341

succleva:
if succrate_low 1t 0.75
then Qsucclev_L = lox <0.9.
endif.

\fatbook, p. 341

successt:
if succlev_high = high | medium
and Qsucclev_H = high | medium
then successprob_high = absent.
endif.

success2:

if succlev_high = low

or Qsucclev_H = low

then suocessnrobh high = nresant

273




endif.

success3:
if suceclev_med hig
and Qsucclev_ M hig
then succescprob_med

1

endaf.

successy:
if succlev_med = med
and GQsucclev_Md = med

then successprob_med

endif.

successS:
if succlev_low = hig
and Qsucclev ! = hig
then successprob_low
endif,

successb:
if succlev_loW = med
and Qsucclev_L = med

then successprob_low
endif.

successprobi:
if successprob_high
and successprob_med
and successprob_low
then successprob = a
succlev high.
endif.

successprob2:
if successprob_high
and successprob_med
and successprob_low

h
h

absent.

ium | low

ium | low
= present.

h
h

absent.

ium | low
ium | low

= present.

absent
absent
absent
bsent.

absent
present
absent

then successprob = present.

succlev me

endif.

successprob3:
if successprob_high
and successprob_med
and successprob_low

dium.

absent
absenc
present

then successprob = present.

=

succlev me

endif.

successprobl:
if successprob_high
and svccessprob_med
and successprob oW

dium,

present
= present
present

then successprob = present.

succlev low.

endif.

successprobs:
if successprob_high
and successprob_med
and successprob_low

present
absent
absent

then successprob = present

succlev medium.

EK endif.

Aruitoxt provided by Eic:
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successprobb:
if successprob_high = present
and successprob_med = absent
and successprob_lox = present
then successprob = present.
succlev = low.
endif.

successprob7:
if successprob_high = absent
and successprob_med = present
and successprob_low = present
then successprob = present.
succlev = low.
enldif.

successprobg:
if successprob_high present
and successprob_med = present
and successprob_lor = absent
then successprob = present.
succlev = medium.

endif.
\**alt1
altrule1:
if succlev = high
and allocval = high | medium
and engagtimeval = high
then

ALT = high <1.0>.
message "The amount of Academic Learning Time available",

"in your classroom appears to be quite high. ".
endif.

altrule3:

if

succlev = low

and allocval = high

and engagtimeval = high

then

ALT = medium <O. 9>,

message "The lack of success that your students experience",
"is probably hindering their academic achievement."”,
"The activities ou are planning are too ",
"difficult for them. Try making their sork easier",
"and see if their achievemert improves."

endaf.

altiulely:
if succlev = high
and allocval = iow
and engagtimeval = high
then
ALT = high <0. 3>.
message "although your students appear to be engaged”,
"in learning tasks at a high rate, the amount”,
"of time available for instruction seems to be",
"somewhat shorter than i1t should be. Perhaps",
"you could arrange the schedule for your students",
o "so that th~y have more time in class for learning.
ERIC  enair.
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altrulos:
if sucelav = high
and allocval = medium
and engagtimeval = medium
then
ALT = medium <0.9>.
message "Although your students are successful in performing",
. "their learning tasks, they are not engaged in those",
"tasks as much as they should be, nor are they spending",
"enough time in actual learning situations. You should",
"consider whether there are Wways to rearrange the schedule", 1
"of your school day to provide for more instructional time,", ‘
"and to consider adopting some instructional and behavior”, |
g; "management techniques to improve the academic learning ",
'i "time of students in your classroom.".
endif.

if succlev = high

and allocval = high

and engagtimeval = low

then

ALT = medium <0. 9.

message "You should try to plan instructional and behavior”,
"management activities that #ill increase the amount",
"of time your students are engaged in their learning",
"tasks. ".

|
|
altruleéo:

endif.

altrule?:
if suceclev = high
~ and engagtimeval = medium

and allocval = low

or succlev = medium

and engagtimeval = high

and allocval = low

then ALT = medium <O. 9>.

message " You:r students appear to be successful in their learning",
"activities and engaged a good amount of the time ",
"available for instruection, but they need more instructional",
"time each school day. Perhaps vou could try to arrange",
"a schedule that nill aliow for more instructional ",
"time in a school day.".

endif.

altrule8:

if allocval = lor

and engagtimeval = low

then

ALT = low <1.0>.

message "You should try to plan for more instructional time",

"each day and for instructional and behavior management",
"techniques that will increase the amount of time your",
"students are engaged in their learning activities.".

endif.

altrule9:
if allocval = medium

: Q and engagtimeval = low
e 276

and suaelev = high
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or succlev = medium
then
ALT = medium <O0. 3>,
message "Your students need more learning time, eithar by",
"increasing their engagement rate, or by increasing",
"the amount of time available for instruction in the".
"school day. Their success level is good, which may"“,
"indicate that they are off-task because the work is",
"too easy for them.".
endif.

altrule10:

if

succlev = low

and allocval = low

and engagtimeval = high

then

ALT = medium <0.9>,

message "Your student achievement level would probably",

"improve if they were more successful (their sork",
"was easier for them) and if more time for learning",
"activities took place each day."“.

endif.

altruleiOa:
if succlev = low
and allocval = low
and engagtimeval = medium
then ALT = los <0.8>.
message "Your students' achievement level would probably",
"improve if they were more successful (their work",
"#as easier for them) and if more time for learning",
"activities took place cach day.".
endif.

altrulella:
if succlev = medium
and engagtimeval = medium
then ALT = medium <O. 9>.
message "You are combirn .ng moderate amounts of success, available",
"instructional time and a relatively strong engagement rate.",
"Imp oving any of these would also improve student achievement.".
endif.

altrulei3:

it succlev = low

and allocval = high

or allocval = medium

and engagtimeval = medium

then ALT = medium <O0.9>.

message " You may be able to improve the achievement of your",

"students by increasing their opportunities to be",
"successful, Doing so may help to improve the amount",
"of engaged time, which should lead to improved learning.".

endif.

altruleiy:
if succlev = low
and allocval = medium
ard engagtimeval = high
then
ALT = medium <O, 9>,
message "Your students are on task most of the time, but they ",
"mavy be frustrat:d bv their inabilitv to do the work that"




“is required of them. Their acnievement would probably",
"improve if they were given work at an easier level rhsre",
"they could be more successful.".

endir.

altruleis:

if succlev = low

and engagtimeval = lox

and

allocval = high

or allocval = medium

then ALT = low <0.9>.

message "There appears to De enough instructional time available",
"each day, but y.ur students are frequently off task and ',
"not engaged in their learning activities. Also, they ",
"seem to have great difficulty with their work. Student",
"engaged time may improve if you try to provade them with",
"more opportunities for success by assigning easier xork",
"and by trying to provide more motivating activities.".

endif.

altrule17:

if succlev = medium

and allocval = high

aud engagtimeval = low

then ALT = medium <O. 8>,

message "Altheough there is a large amount of instructional time",

"available in your class, your students are not engaged",
"in their learning tasks very much. Increasing the amount",
"of success may help to improve students' engagement rate,”,
"or planning for more direct instruction ma* heip to 1mprove",
"engagement rate." .

endif.

altrule18:
if succlev = high
and allocval = high
and engagtimeval = medium
then ALT = high <0.9>.
message "You are maintaining very high rates of success and available",
"“instructional time. However, increasing the amount of time",
"your students are actually on task may help to improve their",
"achievement levels.".
endif.

altrulei9:

if succlev = high

and allocval = low

and engagtimeval = medium

then ALT = medium <0. 9>.

message "You are maintaining very high rates of success, but ‘ae",

" amount of time available fovr instruction is not encuagh.”,
“Your students' achievement would probably improve if you",
“try to change the schedule somenhat so tha“% students have ",
"more time to learn.".

endif.
altrule?0:

if succlev = medium

and allocval = medium 2’78
Q and engagtimeval = high

ERIC then ALT = medium <. 9>.
message "Yon are mainktaining & moderate rate of sucecess with a".

s




"moderate amount of instructional time. By increasing",
"yout students' success level, both their engagement rate",
"and their achievement level may improve.".

endif.

altrule21:

ALTprob3:

if succlev = medium

and allocval = medium

and engagtimeval = low

then ALT = medium <0. 9>,

message "You are maintaining a moderate rate of success with a”,
"moderate amount of instructional time, however your ",
"students are frequently off task. By providing more",
"motivating activities, or activities allowing for even",
"higher success level, their engagement rate may improve.".

endif.

if ALT = high
then ALTprob = none.
endif.

if ALT = medium | 1low

and allocval = medium | low

and successprob = absent

and engagtimeval = high

then

ALTprob = allocated_time & info.
endif.

if ALT = medium | low

and allocval = medium i low

and successprob = present

and engagtimeval = high

then &LTprob = allocated_time & successlev & in"o.
endif.

if ALT = medium | 1low

and allocval = medium | low

and successprob = absent

and engagtimeval = medium } lcw

then ALTprob = allocated_time & engaged_time & info.
endif.

if ALT = medium ; low

an¢ allocval = medium | low

and successprob = present

and engagtimeval = medium | low

then ALTprob = allccated_time & engaged_time & successlev & infu.
eandif.

if ALT = medium | low

and allocval = high

ana successprob = present

and engagtimeval = medium ' low

then 4LTprob = engaged_time & successlev & info.
endif.

if ALT = medium { low
and allocval = high 279




break
message
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ALTprob§:
%
actions;
message
1] ll’
(13 " ,
(13 "’
(13 " s
" " s
[1] L] s
” ll’
" ll,
[ M " ,
" " ,
" " ,
break
message
" "’

E " n

|

and successprob = present

and engagtimeval = high

then ALTprob = successlev & info.
endif.

if ALT = medium , iow
and allocval = high
and successprob = absent

low
engaged_time & info.

and engagtimeval = medium |
then ALTprob =
endif,

Helcome ",
to the ",

Teacher Effectiverness Planner, Part 2 ",

"on
’ -

"This part of the SNAP system evaluate Academic Leacrning Time (ALT).
"The concept of ALT includes three important features of 1nstruct1on"
"for students: how ruch time is available to them for instruct.on”,
';n their academic subjects, aow much of the time they are engased",
“in their learning tasks, and how much of the time they are being",
“successful in their tasks. A large body of research has found that",
"achievement is highest when students are on task and extremely",
"successful for large amounts of the school day. The SNAP system",
"recognizes that allocated time is nol easy for teachers to change".
"since they have no effect on the length or number of school days,",
"on non-academic school activities, or on scheduling of sch00141de",
"events. However, the other facets of ALT are more directly in",

"the contcrol of an individual teacher and therefore were wWeighed",

"more hea ily in evaluuting any given case. ,

" The SHAP system wWill begin evaluating your ALT by determining",
"the ratio of allocate? time to the length of the school day.".
read "a: timal. dta", alloctm.

obtain allocval.

message “The amount of allocated time in vour teaching sicuation s,
display value of allocval.

break.

"

"The next step the SNAP system will use to determine you: 4LT status",

"is to determine horn successful your students are in their dail;”,
You will he askzd to enter dats *»th “rom".
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"Observation 2, rhich includes students' success 1n a teacher-led",
"discussion, and from Observation 3, swhich includes their success",

"at seatwork.",

obtain succlev.

message "The amount of success your students experience at ",

"seatwork is:".

display value of indepsucclev.

message "The success rate of your high students during discussions is".
display value of succrate_higa.

message "This rate of success for high students is".

display value of Qsucclev_H.

message "The success rate of average students during dirscussions 1is".
display value of succrate_med.

message "This rate of success for average students is
display value of Qsucclev_H.

message "THe success rate of low students during discussions 1is".
display value of succrate_low.

message "This rate of success for lox students 1s.".

display valuo> of Qsucclev_L.

break.

message "Now the SHAP system will evaluate ho. much ..' the cime your students",
"are activly engaged in their learning tasks. You will be acsked to",
"provide data collected during Observation 3.".
obtain engagtimeval.
message "The amount of engaged time observed in your classroom 15
displav value of engagtimeval.
message " ".
break.

message "NoWw SNAP is ready to determine a value for ALT.".

message " ALT is ".
display value of ALT
break.

obtain ALTprob.

message "According to the data you provided and the rulrs in this",
"system, your training needs concerning Academic Learning Time are:".
display value of ALTprob.

break.

break.
message "Hhen you are ready to leave this part of the SNAP system, type",

"STOP. Then, to start the next part dealing with questioning, type",
"kesr nexkqueskb. pkb. ".

Aruitoxt provided by Eic:
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\This is the QUES knowledge base begun 4/7/86

attributes:

schoolday: real
[constraint: schoolday ge 0.0 and schoolday le 600. J)
“question: "How long is the average school day (in minutes)?"}
{definition: "the length (in minutes) of an average school day"}.

classperiod: int

[ constraint: classperiod le 90]

{question: "How long is a single teaching period in yov school¥"}.
Opprespond_H: real.
\from pascal program

Opprespond_NM: real.
Opprespond_L: real.

Opprespond_tot: real
\total number of responses given by all students in one observation
\from pascal program

opprespond: sgl
(high, medium, low)
{question: "How many opportunities to respond do students have?"}.

succrate_high: real

succrate_med: real

succrate_low: real

\will come f'rom pascal program, avg of days 2 and 4

indepsucclev: sgl
{high, medium, lown).

successprob_high: sgl

{ present, absent).
successprob_med: sgl

(prese~t, absent).
successprob_low: sgl

( present, absent).

successprob: sgl
(present, abseni).

highSs: int

{question: "How many high students are in the class?").
mediumSs: int

{question: "How many medium students are in the class?"}.
lowSs: 1int

{question: "How many lox students are in the class?"}.

totalSs: int
(calculation: highSs + mediumSs + lousSz 1.

pDistrib_H: real
[calculatinn: highSs / totalSsl).
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Distrib_L: real
{calculation:

Responses_H: real

losSs / totals

sl.

{question: "How many responses did high students make?"}.

Responses_HM: real

{question: "How many responses did medium students make?":.

Responses_L: real

{question: "How many responses did low students make?"7’.

Responses_tot: real
{calculation:

RespDistrib_H: real
{calculation:
RespDistrib_M: real
{calculation:
RespDistrih_L: real
{calculation:

oppratio_H: real
{calculation:

oppratio_M: real
{calculation:

oppratio_L: real
[calculation:

Responses_H +

Responses_H /
Responses_M /

Responses_L /

RespDistrib_H
RespDistrib_H

RespDistrib_L

'esponses_M r Responses_L1.

Responses_tot].
Responses_tot]

Responses_totl].

/ Distrib_H].
/ Distrib_ul

/ Distrib_L1J.

LorOpp: sgl
( toohigh, OK, toolow)
{queztion: "The proportion of responses made by loW students 1s:"}.
Mecd umOpp: sgl
(toohigh, 0K, toolow)
{question: "The proportion of responses made by medium scudents 1i1s:"}.
HighOpp: sgl
(toohigh, 0K, toolow)
{question: "The proportion of responses made by high students 1i1s:"}.

distribprob: mlt

(highS, mediumS, lowS, none).

\values = high, medium,

responseprob: sgl

and low students not getting enough questions

( present, absent).

qskill: <¢gl

(evcellent, good, fair, pcor’}

{question: "How gond is the teacher at asking ques“ions in a ",
"manner that distributes response opportunities fair'y ",

"provides for students' success, and acks qQuestions ",
"at a rate appropriate for the specific instructional group."}.

respdistrib: sgl
(even, high studeuts, low students, average students, other).

qesprob: mle
(highS, mediumS, 1lowS, none, info, response_opp}.
%

\KNOHLEDGE BASE: QSKiLLS.PS (a knowledge base to determine a teacher's
A skills at questioningi

ERIC 2393

rulae:




respdistribil:
i¢ oppratio_H gt 1.25
then HighOpp = toohigh,
message "You appear to be directing too many questions to yout high",
"achievement students, which i1ndicates that the other groups",
"are not having sufiicient opportunities to respond.",

display attach reference3 of kb.
endif.

respdistriba2:

if oppratio_H 1t 0.75

then HighOpp = toolosx.

message "You are not directing sufficient questions to your high",
"achievement students. Increasing their opportunities to",
"respond may improve their performance.",
" (1]

display attach ret'erence3 of kb,

endif.

respdistrib3:

if oppratio_H le 1.25

and oppratio_H ge 0.75

then HighOpp = OK.

message "Your high achievement students are having sufficient oppor-".
"tunities to respond to questions. Opportunity to respond”,
"to question-is posgitively related to achievement.",

display attach reference3 of Kb.

endif.

respdistriby:

if oppratio_M gt 1.25

then MediumOpp = toohigh.

message "Your average achievement students are having to many oppor-",
"tunities to respond to questions. Other students need",
"sufficient opportunities tc respond as well.",

display attach reference3 of kb.

endif.

respdistribs:

if oppratio_M 1t 0,75

then MediumOpp = toolow.

message "Your average achieverent students are not having enough",
"opportunities to respond to questions. To improve their",
"achievement, you should provide more opportunities to",
"respond. ",

display attach reference3 of kb.

endif.

respdistribb:
if oppratio_M le 1.25
and oppratio_H ge 0.75
then MediumOpp = OK.
message "Your average achievement students are having sufficient”,
"opportunities to respond to questions. Opportunity to res-",
"pond to questions is positively related to achievement.",

digplay attach reference3 of Kkb.
endif.
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then LowOpp = toohigh.

message "Your low achievemeut students are having too many oppor-",
"tunities to respond to questions. Other students need"”,
"sufficient opportunities to respond as well.",
”" "

display attach reference3 of kb.

endif.

respdistrib8:

if oppratio_L 1t 0.75

then LowOpp = toolow.

message "Your low achievement students are not having enough oppor-",
"tunities to respond to questions. To improve their achieve-".
"ment, you should provide more opportunities to respond.",
" "

display attach reference3 of kb.

endif.

respdistrib9;

if opnratio_L le 1.25

and oppratio_L ge 0.75

then LowOpp = OK.

message "Your low achievement students are having sufficient oppor-",
"tunities to respond to questions. Opportunity to respond”,
"to questions is positively related to achievement.",
" "

display attach reference. of kb.

endif.

respdistribi0:

if LowOpp = 0K

and HediumOpp = OK

and HighOpp = OK

then distribprob = none.

message "You are not observed as having a problem with the distribu-",
"tion of questions among the h: gh, medium, and low achievement”,
"groups in your class.”,
N "

display attach reference3 of kb.

endif.

respdistribi1:

if LowOpp = OK | toohigh

and i..diumOpp = OK

and HighOpp = toohigh

then distribprob = none.

message "You are not observed as having a problem with the distribu-",
“"tion of questions among the high, medium, and lox achievement”,
“groups in your class.”,
”" ”"

display attach reference3 of kb.

endif.

respdistribi2:
if LowOpp = OK | toohigh
and HediumOpp = 0K
and HighOpp = toolow
then distribprob = highS.
message "Your high achievement students are not having sufficient",
"opportunities to respond to questions.",
display attzach reference3 of kb.
endif.

‘)distrib1 3: 28‘5
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and MediumOpp = toohigh

and HighOpp = toohigh

then distribprob = none.

message "You are not observed as having a problem with the distribu-",
"tion of questions among the high, medium, and low achiesement",
"groups in your class.",

display attach reference3 of kb.
endif.

respdistribiy:

if LowrOpp = OK | tonhigh

and MediumOpp = toolox

and HighOpp = toolow

then distribprob = mediumS & highS.

message "Your average and high achievement students are not having",
"sufficient opportunities to respond to questions.",
" "

display attach reference3 of kb.

endif.

respdistrib15:

if LowOpp = OK | toohigh

and MediumOpp = toohigh

and HighOpp = toolow

then distribprod = highS.

message "Your high achievement students are not having sufficient",
"opportunities to 1espond to questions. ",
" "

display attach reference3 of kb.

endif.

respdistrib16:

if LowOpp = OK | toohigh

and MediumOpp = toolow

and HighOpp = toohigh

then distribprot = mediumS.

message "Tour average achievement students are not having sufficient",
"opportunities to respond to questions.",

display attac.. reference3 of Kkb.

endif.

respdistrib17:

if LowOpp = OK | toohigh

and MediumOpp = toohigh

and HighOpp = 0K

then distribprob = none.

message "You are not abserved as having a probiem with the distribu-",
"tion of questions among the high, medium, and lok achievement",
“groups in your class. ",

Jisplay attach reference3 of kb.

endif.

respdistribi18:

if LowOpp = OK | toohigh

and MediumOpp = toolow

and HighOpp = 0K

then distribprob = mediumS.

message "Your average achievement students are not having sufficrent",
"opportunities to respond to questions.",

display attach reference3 of kb.

endif.
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respdistribi9:

if LowOpp = toolos

and HediumOpp = 0%

and Hi1ghOpp = toohigh

then distribprob = lowS.

message "Your low achievement students are not havaing sufficient",
"oppottunit.ies to respond to questions. ",

display attach reference3 of kb.

endif.

respdistrib2o0:

if LowOpp = toolow

and HediumOpp = 0K

andé HighOpp = toolow

then distribprob = highS & 1lowS.

message "Your high and low achievement students are not having",
"sufficient opportunities to respond to questions.”,

display attach reference3 of kb.

endif.

respdistrib21:

if LorOpp = toolow

and MediumOpp = toohigh

and HighOpp = toohigl

then distribprob = loxS.

message "Your low achievement students are not having sufficient",
"opportunities to respond to questions.",

display attach reference3 of kb.

endif.

respdistrib22:

if LowUpp = toolow

and MediumOpp = toolow

and HighOpp = toolow

then distribprob = mediumS % highS & lowS,

message "Students in high, medium, an< low achievement groups are not",
"having sufficient opportunities to respond to questions. ™,

endif.

respdistrib23:

if LorOpp = toolow

and HediumOpp = toohigh

and HighOpp = toolow

then distribprob = highS & lowS.

message "Your high and low achievement students are not having",
“sufficient opportunities to respond to questions.”,

display attach reference3 of kb.

endif.

respdistrib2):

ERIC

resodistri hog:

if LorOpp = toolor

and HediumOpp = tonolow

and HighOpp = tochigh

tiien distribprob = mediumS & lowS.

message "Your average and lox achievement students are not having",
"sufficient opportunities to respond to questions.”,

display attach reference? of Kkb.

endif.
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if LowOpp = toolox
and HediumOpp = toohigh |
and RighOpp = OK |
then distribprob = loxs. |
message "Your low achievement students are not having suffacient",

“"opportunities to respond to questions.", 1

[T i
display attach reference3 of kb. 4
endif.

respdistrib2b:
if LowOpp = toolow
and MediumOpp = toolow
and HighOpp = OK
then distribprob = mediumS & loxS.
message "Your average and low achievement students are not having", |
"sufficient opportunities to respond to questions.", ;
0 u |
display attach reference? of kb. I
endif.

opprespondi:
if Opprespond_tot ge 24
then opprespond = high.
message "Students in your class appwar to have hixh opportunity to",
"respond to questions which is an aspect of effective",
"teaching. ",
" "
display attach reference3 of kb.
endif.
\fatbook, p343

opprespond2:
if Opprespond_tot 1t 24
and Opprespond_tot gt 8.5
then opprespond = medium.
message "St.udents in your class appear to have moderate opportunities",
"to respond to questions. Increasing this amount should nelp",
"your class achieve better.
" e
display attach reference3 of kb.
endif.
\fatbook, p.343

opprespond3:
if Opprespond_tot le 8.5
then opprespond = lox.
mcssage "Students in your class appear to have !tox opportunity to",
"respond to questions. Increasing this amount considerably",
"should help your class achieve better. Research indicates",
"the importance of providing students #ith frequent oppor-*
"tunities to respond to questions.™,
display a ch reference3 of kb.
endif.
\fatbook, p.343

respprobi:
if opprespond = high
then responseprob = absen..

endif.
respprob2:
if opprespond = medium | lox
then responseprob = present.
endif, 2Q8




quesprob3:
if responseprob
and distribprob
then quesprob =
endif.
quesproby:
if responseprob
and distribprob
tnen quesprob =
endif.
quesprobS:
if responseprob
and distribprob
then quesprob =
endif.
quesprobb:
if responseprob
and distribprob
then quesprob =
endif.
quesprob?7:
if responseprob
and distribprob
then quesprob =
endif.
quesprob8:
if responseprob
and distribprob
then quesprob =
endif.
quesprob9:

if responseprom =

and distribprc.
then quesprob =
endif.
quesprobi0:
if responseprob
and distribprob
then quesprob =
endif.

quesprobii:
if responseprob
and distribprob
then quesprob =
endif.
quesprobi2:
if responseprob
and distribprob
then quesprob =
endif.
quesprobi3:
if responseprob
and distribprob
then quesprob =
encif,
quesprobiy:
if responseprob
and distribprob
then quesprob =
endif.
quesprobis:
if responseprob
and distribprob
then quesprob =
endif

= absent
= highsS
highS & info.

= absent
= highS & medium$S
highS & mediumS & info.

= absent
= highS & mediumS & lowS
highS & mediumS & lowS & info.

= absent
= none
none.

= absent
= highS & loxS
highS & lowS & info.

= absent
mediumS & lowS
mediumS & loWS & info.

absent
mediumS
mediumS & info.

absent
= loxS
lowS & info.

present
= highS
highs & info & response_opp.

present
= highS & mediuaS
highS & mediumS & info & response_opp.

= present
= highS & mediumS & 1lowS
highS & mediumS & lowS & info & response_opp.

= present
= none
response_cpp & info.

= present
= highS & loxS 289
highS & lowS & info & response_opp.




quesprob16:
if responseprob = present

and distribprob mediumS & loxS
then quesprob = mediumS & low3 & info & response_opp.
endif.
quesprobi7:
if responseprob = present
and distribprob = medium$S
then quesprob = mediumS & info & response_opp.
endif.
quesprob18:
if responseprob = present
and distribprob = lowS
then quesprob = lo#S & info & responsz_opp.
endif.

i

o
o

actions:

message "This part of SNAP evaluates whether or not you are asking an",
"adequate number of questions in general (referred to in the ",
"resesarch literature as 'opportunities to respond,' and shether",

"or not you are distributing these opportunities equitably among",

"students of differing ability levels. The program uses information”,
"you entered trom observations 2 and 3 to determine these ratings.".

break.

read "obs?2.dta", Successes_H, Successes_Y, Successes_L,
Opprespond_H, Opprespond_M, Opprespond_L, Opprespons_tot,
succrate_high, succrate_med, succrate_lew,
Responses_H, Responses_M, Responses_L,
highS, mediumS, lowxS, totalS.

message " First the system »ill determine your patterns of response",
"distribution. ",

obtain distribprob

message "Your training needs regarding response distribition are for the",
"folloring type(s) of students:".

display value of distribprob.

break.

nessage "HNow the SNAP system will examine the opportunities to respond 1n".

"your classroom, accerding to the data you have provided. ™.
obtain responseprob.
message "Your training needs regarding opportunities to respond are:".
display value of responseprob.
break.

btain quesprob.
message "The following list displays the areas dealing with questioning",
"that the SNAP system believes ave important to provide for you.".
display value of quesprob.
break.

L4
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CATEGORY: _Tine Factors page 1 }
}
N . |
Keference Context Variables Teacher Behaviors Ougcomelaeaults. :iiﬁtétazl;sp |
eve. : e |
s#rade pHES h::\xnl kubj. Achigvement Affact Other research

ST LT $chool |} Self

Rosenshine, 1980 24 5 Average  Basic 1. High effectiveness teachers R e t-Time engaged:
(25th to | skills 2nd_grade:
BIES 65% ile) freadin, ) 1 hr. 55 min.
(tocus on -lang. art}
“enyaged time") -math Sth grade:
2 hrs. 30 ain.
. Average effectiveness teachers {---«-=e-- e sttt TUCEEEES -2nd grade:

1 hr. 30 min.

5th grade:
1 hr. 55 min.

Reading [2. Allccation of more time---ceccemcdecccccacadhcccrccnlcnnccnatrecaaaad -increased
. engagement
tiie
Math Allocation of more time~--=eccmccodamccaccmecboccnaocatcncaa-a- 1= -zero correlation
with engagement
time.
3. when seatwork is dominant (66% reading; 75% mhth): 844 engagement raté
teacher- leading groups---- cenfecccnnadiccccand
L) T et K s Dt SETEI L 70% engagement rate
when amount of time for seatwork-----cece-feccccmetamccceaduaananas engagement drops,
is very high {e.g. 90%) esp. in math
%
HQ. Teachers with highest engaged min. ) r min. off-task excluding time
per hour
Teachers with average engaged min. B min. off-task tgiggi{?gns house-
per hour A ,

keeping, eto;~
sgmeg for hsgh &

ave. teachers

. 2493




CATEGORY:_Time Factors page 2
heference Context Variables Teacher Behaviors Qutcome/Results Sftﬁt;?::2'p
i e K VAl e ch
grade [ES \523§¥° pubj . Achievement Affect Other resear
ST LT $chool |Self
Rusenshine, 1980 5. Group work having substantive Increased engageu%nt
BTES interactions (such as questions, during seatwork.
CONTINUED answers, feedback, and explanations) -
including practice and corrections
Substantive interactions during Increased engagemgnt
. seatwork during seatwork
6. Long perfods of break time (e.q., Decreased engaged
recess, lunch, bathroom) ime- “play” seems
to carry over and
disrupt engagement
during “work"
Fister, Becliner, | 245 Average Basic Optimun behaviors: ’
filby, Marliane, (25th to skills Criticism:
Cahen, Dishaw, & 65th% 1leb-read1ng 1. High amount of time allocated to | high achileve- ALT as described
Moure, 1978 -lang, arfs instruction in a content area zent largely ianores
i -math {process~-product correlation) thegre{at?onship
BILS

tucus on Acadewic
learning tiwe- the
anount of tiwe a
Student spends
énygayed 1n an
academic task that

he or she can perfgru

with high success.

2. High amount of time allocated to
instruction accompanied by high
amount of student engaged time

{process-product correlation)

between learning
and ALT.

Griffin, G.A. Webb
N.H., & Confrey,d.
Time to learn
reviews from three
perspectives. The
Elem, Sch. J.,
Sept. Y981,776-91.
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CATEGORY: Time Factor Page 3
Keterence Context Variables Teacher Behaviors QuiComa/Results Relationship
. pAchleve. L . . . ) with other
yrade PBES Level subj. Achievement Affect Other resedrch

ST LT $chool | Self

Fisher, et al. 3. High amoung time provided High
1978 WTES contd for performance of skills task1

where there is high level of
success. (procegs-product
correlation)

And
4. Low success relates to -—-- Lgw

5. Amount of allocated and en- NR
gaged time

And

. Provision of high success rates somewhgqt
higher

Ooptimum behavior:
6. High diagnostic accuracy High High Student
engagement

Ooptimums
7. High level of matching generallly high
inutruction with needs and
skill levels of students

Ooptimum:
8. High amount of time given t¢ High student
substantive interaction (See engagement
Rosenshire, 1980~BTES-~on sub-
stantive interaction)

Optimums
. iigh amount of timc given td Hilgh High student
academic feedback (process- engagement .
ZQB product correlation) 2Q /
Q :
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CATEGORY:

Time Factors

Context Variables Teacher Behaviors Outcome/Results Relationship
o chieve. | with other
y£adu Pbb rLavel subj . Achievement Affect Other research
ST LT $chool | Self
Fisher, et al., Optiaums:
1978 BTES contd 10. High amount of providing High sufcess
direction and discussing rate
structure of lesson '
. Not Optimum behavior:
11. High amount of explanationg fewer hfigh
given to expressed student-need success| tasks
and mork low
success| tasks
Not Optimum behavior:
12. ligh amount of reprimands low Off task be-
havior task
difficulty-high
Optimum behavior:
13. High academic goals - emp-] high
hasis on the importance of
school learning
Not Optimum for student achiev
ement
High orlentation toward affec-| low Less allocdated
tive outcomus time for skills
Instruction
Lower engagement

o 298
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rates
Lower success
tasks
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CATEGORY:

Time Factors

Page S

Keterence Context Variables Teacher Behaviors Outcome/Hesults Relationship
chieve. ) : with other
grade  BES Level Subj . Achievement Affect Other research
ST LT chool | Self
Fisher, et al., Onticum behavior:
1978 BTES contd 14. High provision of learning| high
environment characterized by
student responsibility for
academic work and by coopera-
tion (with other students) on
academic taskeg.
Evertuon, Ewmwer] 7/8th lnixed mixed math Characteristics of effective Observers sco-
& Brophy, 1980 rac § teachers: 1, at least half of red teachers o3
eth each period -lecture, demo, & classroom obsef-
back discuusion., 2., Less than half vation scales
grou period - seatwork. 3. Less and rating sc-

ERIC

Aruitoxt provided by Eic:

transition and group disciplinﬂ
time than in classes with less
effective teachsrs. 4. More
time spent on bisic concepts
than in classes of less
effective teachers. 5. Did not
presume on high lescl of prior
knowledge among students.

6. Enforced rules - low anxiety
high confidence, high task
orientation, high enthusiasm

ales effective
teachers were
significantly

high.

11
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CATEGORY: Time Factors
Heterence Context Variables Teacher Behaviors Ougcomelﬁesulta. Relationship
Achieve. with other
grade FBS Level 5ubj . Achlievement AMfect Other research
ST LT $§chool |Self
Tivlsy, 1943 Hath Characteristics of effective
teview of teachers:
tesearch Direct Instruction - more than
in English classes
Hath & ]Use their knowledge of studentq’
Englishigkill level
Try to create a learning envir-
onment that is most effective
for each student,
Svar, 1973 1-3 low Characteristics of effective
teachers:
. More tiame for task-related
or academic activities
1-2 low Hath & |Structured time on low and hig} gaihs
readingjcomplexity tasks
Stallings & :
Kaskowitz, 1974] (elem)] low Effective teachers:
Low time spent discussing gaihs
matters unrelated to content of
lesson
)} low Reading}High total academic verbal in-| gains fin low-
teractions complekity
perforFance
] low Math High total academic verbal gains lin low
interactions and hiph-
complekity
f}{}zz perforfance
O
ERIC 313
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Page 7
CATEGORY:Time Factors
Heference Context Variables Peacher Behaviors OQutcome/Results Relationship
chieve ) with other
Jrade BES PLevul * Bubj. Achievemsnt Affect Other research
ST LT School | Self
Centia & Pottel Reading|Increased time in school higher hchievd.
1380 & Math
teviews o modeldl Increased time for other lower afhieve.
1hvestigat thy activities {art, etc)
wchoul » Luachek
variables which
inf Juence stu-
dent achievemenk
Stallings, 1976] 1-3 Reading|Increased school day higher
& Math ‘

Ricth, Polsyrovi Higher correlation between Student engage-
& Semmel, 1981 engaged time and student ment depends of
research review achievement than between how allocated

allocated time and achievement time is used.

Regular and SpecgyDirect instruction maximizep ALT
Educalion Advice for minimizing trans-

ition time: -present jnstruc- .

tions clearly =-instructing

groups away from rest of class

-preparing materials before

beginning of class

nIg
375

324

O
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CATEGORY: _ Time Factors page 8
keference Context Variables tTeacher Behaviors Ougcome/aeaulta_ Sft:t;:aztxp
grade  BES hiztzre' ubj . Achievement Affect Other rescarch
ST LT School | Self
fuwbrell, Wilson,| 4th  [uixed [“000d* & |reading | Students working with teacher On_Task:

& Gantt, 1981} Boys “poor* good rdrs: 92% of
the time /
Students working independently paor rdrs: 83% of;

the time \ 4HFf. §

. - N0 diff. for on
goggerg:;é 89 °ﬁ)’task behavior
poor rdrs: 83% of ’

' does not support
the tire finding of Soar,
1973; Stallings
) mggs:d;:rr;ﬁ;e oM & Kaskowitz, 1975
instruc. time That si aze “”;eh
on task when wit
SO S than poor rdrs. teacher
-otnik, 1982 Jr-sr |uixed 8 major |[Provision of appropriate materials relates positively
high areas and content to the amount of
time students
work alone
L Teachers spend mofe
Jr. nig) large classes, Jate classes, and time on students
younger students behavior
Jr. high teachers spend les$
time on students
vpper curriculum track behavinr
classes with more females teachers devote
more time to
{nstruction
397




Time Factors

Context Variables

Teacher ‘Behaviors

Ouggomalaeaulta_

Achievement

LT

Affect

Self

page 9

Other

Helat tonship
withi oting
fescatch

Frouser, Evert

Effective classroom management:

{more time explaining and reminding
students of the rules]

all activities:
on task (86%)
more than in
classes of less
effective managen
(75%)

Content activitieg

w

on task (65%)
more than in
classes of less
effective
managers (59%)

Poncer & Hinely

Effective Classroom management:
“down time" kept to a minimum

very little classtime is spent
with an individual student, esp.
at the beginning of the period

high mobility during the period
monitoring of potential trouble spo

with rapid, low threat int. when
trouble arises

43 N 5)




lteedat Lunnhiip
with other
teucatch

CATEGORY: _Time Factors page 10
heterence Context Variables Teacher Behaviors Qutcome/Rusults
i o kins i c Other
Yrade BES \cl:':::\lae Subj . Achiavement Affect
ST LT $chool | Self

Cliow, Thowas, |5th-6th|ethnid math Opportunity to learn:
Thum, Body, & Regular {bdgd
Phillips, 1981 {8 mixed Designated time in academic area 67% oppcrtunity to

Hainstredmed (1.e. math). learn out of

Provision for engaged time

Provision for high success

as class size incredased, more time
was spent an classroom management
than on academic activities-

But
“class size did not relate to stude
engagement or time on success task
Humber of LD 1n class-no relationshi

Direction instruction

!

designated time

na{nstreamed: 1/3
the amt. of high
success time as

reqular students

33X of time on nont
_|.academic_activitis

S

younger & female
students had more
high-success time

minstreamed
students- not
paralleled with
regular sample

on tasks

than older & male|’

no affect on success

311
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CATEGORY:

Time Factors

Context Variables

pchieve.

irade PBES Level

bubj.

Teacher Behaviors

Qut.come/Hesults

Achleveomunt

ST

LT

Affect

$chool | Self

Other

felat tosdtg
with uthet
faeheatdh

Myne 3 Stuck,
1482

Review of tiwe-
and-learning
research

A primary characteristic of effective
instruction s teacher behavior that
leads to high time on task

Implications of time-and-learning
research should be viewed in 2
categories:

-oppertunity to learn
-quality of {nstruction

{They Yist 11 specific 1mplications)

Problems w/most
time-and-learning
research:

-most s
correlational
or descriptive

-time is not
uniformly
definea

-very smll f§ of
controlled
studfes

J



CATEGORY:_Instructional Approaches : page 1
Reldationship
Ke.erence Context Variables Teacher Behaviors Outcome/Results with other

. research
grade PBES “:gtgge’ kubj. . ¥ Achievement Affectlf Other
' ST | LT §chool |se

Doyle, 1977 secondany all 5 Basic Techniques: Hig- le“el- of
[mu?tidymensiu%alfty of work involvement
classrdom inqeractions] 1. Chunkiig events into larger unitg and low disruptiol
2. Differentiation- discriminating ’
“the significance of events
3. Overlapping- handling 2 or move
events at once
4, Timing- monitoving or controlling
uration of events
5. Bapid-Judgment

e eer men pem v vl e e e e — e e — " — s ——nt m— — = e ——-- —

frophy, 1982 (Despite diffefences of High expectations for students® Teachers viewed as
student{ backgrounds and . -achievement . P'successful®
abiliti%s] -behavior

cceptance of responsibility for
tudents' growth

High amount of plan:.ing

Business~11ke and task-oriented
classroom structure

Enmer et al., 1981 Hanagement Techniques: High levels of task
ED 226 451 mi xed English engagement and
D 226 452 one- Math -clear & realistic expectations appropriate behavipr
(2 studies) Jr. high centered on routines Low levels of
-establishing rules at beginning of disruptive or
year . inappropriate beh.
-reinforcement of rules

~high level of planning

~teacher in charge at all times
~content focus & accountahfility syst1m

o . - Soliciting personal info. begin of
ERIC 314 |

o . e — | 3 .

wan
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CATEGORY: Instructional Approaches , page 2
feference Context Variables l reacher Behaviors Qutcome/Results sgiﬁtézazgxp
grade PBES h:2t§:5~ Bubj . Achievenment Affect Other research
ST LT School }Self .
Guthrie, 1982 Good Hanaggneni: similar to |
-long-ters solution-oriented ogtgomes I
p] nning 0% kpmer |
-cléar communication of rules et al, |
which were taught at beginning (1981) |

. of year .
-consistent reinforcement of rules
-problems are prevented

-behavior is monitored
~-inappropriate behavior is stopped
before it {s.seriously disruptive

Emans, 1983 Basic pirect instruction characterized by
math and active teaching,
reading -teacher sets clear-aoals and
skills involves all students

|
\
\
|
|
|
|
~sufficient and continuous tigme }
allocated to learning
-material 1s covered in small steps
at rapid pace
~questioning at low cognitive
level . |
-teacher monitors students &
provides {mmediate feedback ' ‘
~atmosphere is structured but not
authoritarian i

IR




Reference

grade

Context Variables

Achieve.

PES Level

CATEGORY: Instructional Approaches

kubj.

Teacher Behaviors

Achievement

ST

Qutcome/Results

Affect

LT School |Self

Other

Relationship
with other
research

Rosenshine, 1983 | elen. Direct Instruction in 6 Instructional Teachers
Jr. high Functions: implemented
Review of studies|sr. high 1, Review of previous material pagterm of direcy
2. Demonstration of new content instruction
Hote: See outcomp: . and skills ) “success ful 1y*
other owr 3, Guided practice and checking
- for understanding Teachers have
4.. Feedback and corrections with some difficulty
reteaching {f necessary in phase of direqt
5, Independent practice Instruction which
6. Perfodic review at regular requires concept
intervals development by
students
~-Roehler &
. Duffy, 1981
~Good &
. ) Grouws, 1979
' — [ 1
gy V-
Souster, 1982 6th Low h::guage Does not
ED 222-468 Reading Indirect Teaching tlang, ??ﬁﬂ?;;s
- —_— of high
Hixed h::guage Indirect Teaching and Combination Flang, :ziifs
Reading of Direct and Indirect styles~ tmath ° '
reading achievement
Note: “Indirect" and “direct" were with direct
not defined instruction
and lower
achievenment
with ind.

instruction




CATEGORY: Instructional Approaches , page 4
]
’ Quf;come/Results Relationship
Reference Context Variables Teacher Behaviors ; . with other
* £ Other research
yrade PBES higtgga Fubj. Achievement Affect
sT l LT $chool |Self
Peterson, P.L., | elem. Traditional styles (direct instructiof) s)ight) see Achlevement jHer review
1979 Jr. hig compared to open teaching styles achi includes
T but 1 comparison
Review of studies tests with
comparing open abstra Horowitz's
and traditional thinking, such review &
teaching styles - as creativity offers
and probp, criticism
solyin of his
. . methodology
— et ver —~ e r——— —i
“Open Teaching® compared to traditionh) lower oke ee Achlevement
. style achidvepent
. tests, put
higher én
creativity and
problem|solving
S § SO SN SN N « e
Vedley, D.H., & Important Teacher Tasks:
Crook, P.R. 1. mintaining students’ task- high andunt of
Late: 1980 involvement learnin
‘ 2. large group, teacher-student
recitation about lesson content .
3. aininizing disruptive pupil
behavior
4, managing small group activity
(difficult to do well, so teachefs
observed as “effective" usually
are-not observed conducting
small groups) .
5, supervising pupll seatwork
6. structuring a large portion of
pupil time
321
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CATEGORY: Instructional Approaches ' . page b
L ]
Reference Context Variables Teacher Behaviors Qutcome/Results S?:azé::ztrup
grade pES hzt;\ilg\lre. Lubj. ' ' Achievement Affect Other research
ST l LT S$chool |Self
. {post tes!l was
Armento, 8.4 1977] 3,4,5 social Effective Teachers Demonstrated: inmed{ately
science v~ ~— afterward)
1. Accuracy of concept examples + ’
2, Relevance of behavior to +
objectfve
3, Balance between concrete and +
- abstract terminology
4, Reviews and summarfzes main +
1deas
5. Expresses interest and +
enthusiasm over lesson content
—_tnt —— S : . & e ———
Anderson, L.W., | high ["subur]2 Subsamplgs humanitjfes (Study of Student fnvolvement in
Scott, C.C., school |ban* | APT-scholajtic & sogial learning) Summaryl:
1978 (9-12) |H.5.% aptitude| science . Involjement=on-task Rl H
. ASC-academ]c Bthav for The group whosp task involvementiwas most affected
They equate high sel f-concegt . by thq teachinp method was the 1qw APT-low ASC group
students involvemdnt High Audio-visual presentation highest They Here most] invoived through ¢lassroom discourse
with high teacher 1. Hilg lecture . H and seatwork. | High APT, high ASQ also responded
effectiveness ﬁpt. classroom discourse H differiently to} di fferent methods |and were most off-
A;gh seatwork " task ih group fork setting. Different students
groupwork Low benefit differpntly in different |sftuations.
) high Api 101 §chtdons
og ASC - on:
™ — i lassrpon di b ful
- Classrpom discburse method appearls to be most usefu
2-:“:gh“g§c ?gg:ﬂr?s"‘] algher method in hetefogeneously groupeJ classes.
" jclassroom discourse H same
med apr seatwork H
low ASCc groupwork. - Low
low apr
Jhigh ASQ | ¢ ¢
3. low apt. classroom discourse est
) Asb seatwork man
oy ‘. low Tow
lecture 1
audlo-visual _ ., o Yow 32 3
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CATEGORY: Instructional Approaches . page 6
Reference Context Variables Teacher Behaviors Ou;comelaesults_ S?égtézazgip
lrade BES h:z:zge‘ 5ubj . Achievement Affect Other research
8T LT S$chool |Self
Farnsworth, B.J.,| 3 writing lndeﬁ. varfable: Cognitive level of Writing performange Hot to be viewed
Daines, D., 1978 teacher's {nstvuction in contradiction
the higher the of basic skills
teacher's cog. research which
Tevel of instruct{onrecommends lower
the higher the leyelcognitive level
. of students® teaching at this
performance. grade.
Brophy, 1975 2-3 Effective Teachers
Texas Teacher lowe-d- more structure and were more restrict{ve high dains
Effectiveness than teachers of high SES students on standardized
Study | [TEEE . high expectations communicated througy tests
warmth, supportiveness, patience, and
. encouragement
high- --{form of structure provided more
opportunities for students to work
independently
high--{- --4high expectations were communicated
through challenge and critical
demandingness
10w “-- fmportant for teachers to make sure
children got assignments they could
handle and to make sure assfgnments )
ere completed ’
high-- environment needs to be stimulating
and Interestln?
S R Dt teacher enthusiasm & verbal preparation
With students not important with young
children .
T B - indirect teaching {nappropriate in
parly elem grades
395




CATEGORY 3 Instructional Approaches bage 7

Relationship
with other
pchieve. subj Achievement Affect Other rescarch

Level ST LT &chcol | Self

feforence Context Variables Teacher Behaviors Ougcomelaoaults_

grade PES

Evertson, 1980 {jr. higl low math Lecture phase of lesson in preparatfor high task
of seatwork included brief, highly-- involvenent
focused seatwork activities. Long, low disruptive
extended seatwork activities were behavior

avoided. Teacher closely monftored
seatwork. !smedfate feedback for
. seatwork. Whole class presentation,

Evertson, Sanford{jr. higt math  |high percentage of time teaching wholg
& Brophy, 1980 class +

Almost all class discussion fnvolved

phole class. +
iiigh percentage teaching subgroups - uiteacher)
Preference for lecturing - -{*)

: Jiight expectations +{for ihigh level [teacher)
Teacher preferred fairly structured ~(for [low levell (*
classroom environment & accepts
personal responsibility for management + + {tedcher)

discipline
Teachers belleved that they can do
dittle about discipline problens - (*)
feachers were reluctant to rely on - ~ low [level (ttacher)
fext

Frequent homework
Jeachers assumed that students would
tnjoy lessons without special dressing +

+ (teakher)

326




CATEGORY: Instructional Approaches . page 8
.
ionsh
kefereance Context Variables ) Teacher Behaviors Oug%melaeaulta. :ﬂ:to‘:::rlp
search
vrade BES A:Zig:e. kubj. Achievement Affect Other resear
ST LT S$chool |Self
Evertson, Sanford{ir. high Enyiish |Teachers preferred formal, more
& Brophy, 1980 traditional classroom environment - +
{continued)
Teachers demanded attention to
directions. Students took responsibiliity
for work. +
eachers used text, peer tutoring, -highfability
eading aloud slowly, reviewing
irections carefully and slowly. ~low dbility
rill and boardwork- new material +high {ability
checking comprehansion tests ~low gbility
. igh % grades based on objective +high a&)ility
vidence -low abfility
Good & Grouws, 4th low math Key Instructional Behaviors: +
1979 urban
1. Dafly review .
d. of £d. Psych. 2. Concept development
3. Seatwork with monitoring and
feedback
4, Homework assignment ,
5, Special reviews
- -weekly (each Monday)
-monthly(every 4th Monday)
329




CATEGORYJJnmmmrnarhnc

N page 9
)
Keference Context Variables Teacher Behaviors Ougcomalnesults. Sﬁiatigazgip
grade FBS A:::::e. Subj . Achievement Affect Other research
ST LT $chool |Self

Enmer, Evertson, ] 3 low Effective Classroom management, with | "Associated with high student

& Anderson, & piddle beginning of the year behaviors rated] student Jearning' engagement time

Brophy, 1980 high as predictors of later behavier

and orgarizatlon: - | -Good &{Grouws
: 1979

Effective managers had:

1. workable system of rules and
procedures which they taught
thelr students in first weeks.

2. careful monitoring of students
with careful directions

3. Control over inappropriate beh.
stopping 1t sooner than less
effective managers

4. predictabllity and credibility
among students because
consequences of appropriate and
inappropriate behavior were clea
and consistent

Brophy, 1983

Success Rate & Instruction:
Desired for effectiveness

~Teachers who monitor responses and
provide feedback

Students working alone or doing
seatwork and homework

Desired for
effectiveness:

70-80% success
rate

95-100% success
rate




Reference

CATEGORY: Instructional Approaches

yrade

BES

Contaxt Variables

Achieve.
Level

24

Dubj .

Teacher Behaviors

Achievement

Ougcomelaesufts.

Affect

ST LT $chool |Self

Other

Relationship
with other
research

Stavin, 1980

Rev. of research
|
|
\
i

Cooperative Learning in Teams

Knowledge

reading
appl. of
skills

identi fyiq
concepts
analyzing
problems
|making Jud
and eval.

calculatign

9

-eftective for increasing achievement

varies with approaches

-some evidence Suggests:

Group-Hastery meth:ds

Group-Investigation methods

re effegtive for
ﬁaw-leve! Bearning
putcomes

joore effeckive for
igher ordpr skill

1333




CATEGORY:_Instructional Approaches , page 11
fieference Context Variables Teacher Behaviors Qui.come/Results Stia:::t ;(:::zt;lp
srade PES Achie\l:e. l:ubj. Achievement Affect 4 Other research
Leve sT LT 3choo!l |Self
Peterson, P.L., 9 Ethnic:lly soc. sci.} Structuring and participation (ATls werp more
mixed significhnt in
1977 /2 structuring: ST than {T)
ATI study blue " goals
Follar verbal markers
transition signals
advance organizers
summaries ?by tchr/by students)
reviews {by tchr/by students)
previews
participation:
questions-tchr & students
redirections
use of student ideas Hult.Ch. dnd
students remarks gssay-simjlar
Adxiety{Ability %h Lo struds Student Attitude:
high anxjious- Tow part. consistent trend
high abilifty equally wéll in indicating instrug.
treatments with hjgh
b1ah ; ach‘le\{ement'outtl:o S
gh anxioys pa correlate with lo
lTow ability worst in high str / ' student attitude
] toward treatment 4nd
low anxious b%st in loy strucj vice versa.
: ow part
high ability worst in #ow struc/
high part. |
low anxious best in high stru
low ability low part
q wors¢ 1n W strucy
Q 3 , 4 Tow part
| 335




CATEGORY:_ Ipstructional Approaches . . page 12
feference Context Variables Teacher Behaviors Qutcome/Results S?iat:zzigip
grade GES hggt::e‘ Eubj‘ Achievement Affect Other research
ST LT $chool |Self
Peterson, 1977 Ind¢penderjce-Conformiity: Instruction allowing students to chooje highest
continued {ndepende their own achievement strategy, e.g.,
students low struc/low par. or high struc/high
par. classes
conforming Instruction providing clear strategy |highest
students . to which students could conform, e.g.
high struc/low par.
conforming Instruction providing the one clear Jhighest
students strategy as conformance to teacher
low on tota} structure.
hntivation R
independent Instructfon providing low struc/low |highest ? | but
tudents . par. differ.
igh on Instruction providing high struc/ low |lowest was smajl
otal par. .
tivation




CATEGORY: Instructional Approaches . page 13
‘ | |
Reference Context Variables reacher Bshaviors OugCOmeIResults_ 5?1:1;22:?19
grade PES h:gtgye. Subj . Achievenment Affect Other research
ST uT  $chool | Self
Peterson & Jamicki 4-6 math Learning {n Large-Group and Small- Attitude tow. matl

1979 41981
(same study)

Group Approaches:

he

high abiligy

{In small grps. higher abil, students

1ped lower abil. students)

small_group {nstruction comp. to

Contradiction of
Rosenshine's 1979
findings saying

that large group

. Targe group higher higher instruction {s
. more effective
Tow abflfty" large group instruction comp. to
small group higher higher
students
who preferded small grps. comp. to large grps. lower
small grps
students wio  °
preferred large grp. comp. to small grps. lower
. large grp. .
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CATEGORY: lnstructiona!l Approaches . page 14
Reference Context Variables Teacher Behaviors Outcome/Results 3fialézgzt‘p
¢rade PBES k;:tzze' Gubj . Achievement Affect Other research
ST LT 3$chool | Self
Hebb, 1980 n math ‘shievement in Group Hork 3 Phases:
1. Teacher gave instructfon for .
math skills
2, Students worked in groups to
solve math problesm. They had
to put together the component skylls
. taught to everyone by the teacher
They were encouraged to ask ques
of teammates and to explain to
one another.
{controls were not placed in grpq.)
bieh 3. Testing (individualg L'
q 1gh perfofmance
related to] explafning Furshgr research {s
to Yow stullents needed to examine
N relatfonships
aiddle kuccess refated to between]?!tmity and
conferring]with sae par:og: y
level studbnts variables.
low tigh performance
Felated to|receivifg
pxplanatiops from
pigh studegts
[}
340 341
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CATEGORY: _Instructional Approaches - \ page 15
L 3
' Reference Context Variables Teacher Behaviors Ougcomelxesults_ :?:;:tég:::tglp
grade PBES R:gt:‘lm' Subj . Achievement Affect Other research
ST LT School }Self
Webb, 1982 7-8 pbove ave. | math Achievement in Group Hork
classes 3 Phases
1. Tchr gave instruction for math
. skills
2, Group work (see Webb, 1980 p.14)
- 3. "ndiv, testing

343




Reference

Context Variables

CATEGORY:__Instructional Apprpaches

Teacher Behaviors

Roehler & Duffy,

1981

344

Effective Teaching in Elem,:

Too often effective teaching 1s
seen as effective classroom
management

-use of direct {nstruction
-high time on task

with teachers looking 11ke tech.

What is needed in Tchr. ed.:

1. Mumination of the complexity
of classroom 11fe

2. Approaches to help tchrs
explicate w/clarity and provide
qrompts to assist students’
earning

3. Help tchrs use instructional
material in ways that help
students learn.

Relationship

Qutcome/Results
’ ' with other

Achlevement




keference

grade

CATEGORY:

SES

Planning

Context Variables

rchieve.
Level

ubj .

Teacher Behaviors

Qutcome/Results

Achievement

ST

LT

$chool

Affect
Self

Other

Relat tonstnp
with wthuet
reacatch

Trahan, 1979

Planning {s “the foundation upon which
all effective instruction is based:

Virginia State
Dept. of Ed.

Effect. Tchr. plan a “controlled

learning environment:

Planning should be 1n 4 parts:

1. what the students should lear

2..how instruction is to be ‘
delivered

3. when and how the different
learning activities will be
conducted

4. the time-line and grouping
arrangement for instruction

more time-on-task

vi/ higher achieved.

Shavelson & Bor’
1979

The timing of questions may be more
important than the freqvency of
asking.

Clark & Yincer,
1979
(3 studies)

elen
urban
rural
and
suburbar

e et e g man

FindIngs: .

1. Learning objectives are usually
not the starting point of planni
usually planning is around
students activities

2. They tend to limit thefr search
for ideas to resource that are
immad. available, e.g., manuals
fiims, magazines

w

347




heference

[

CATEGORY:

;rade BES

Planning

Context Variables

Achieve.
Level

%ubj.

Teacher Behaviors

Achievement

ST

Qutcome/Results

LT

$chool

Affect

Self

Other

flelationshp
with othey
rescatch

Clark & Yinger,
1979

continued

1. continued

wost planning is for rdg & lang
arts- then matk, social studies,
and scienoe

teacher planning is more explicit a
involves lorger lead times in team
teaching than in self-contained
wost common form ¢f planning was
outline or list, but some reported
that all plans were in memory

plans seemed to provide teachersw/
psychological benefits (e.g. securi
not Just as a means of organizing
instruction

hd

)

<

2. upper] elem

| aboratory Study of Teacher Judgment

in_Planning

process tracing suggests 4-step

process

1. attenpt to urderstand the
sctivity .

2. imagirening use of activity

3. thtiling of ways to modify or
adapt to avoid prohlens

4. creating menta) image of revised
version of the activity




CATEGORY:__ Planning ) page 3

ftelat Lunshige
with other

Achievement Affect Other rescaich
8T LT §chool | Self

kuference Context Variables reacher Behaviors Ougcomelnesults_

Achieve. k
tade BES [payey = pubd-

Clark & Yinger | 3 Field Study of Teacker Planring and
1979 . plan_implexentation
continued —
{This wes a longitudinal case history
| of a plan)
. what they found in this approach

L fit well «tth findings of Lab. stud

Kinds of Plarners:

1. iIncremental planners
~brief prob-finding staces
~brief unit pluns
-short planning steps using day-

to-day info.

2. comprehiensive plannars
~well-defined framework for
future action
-sgecify pians before teaching

o an by units . . ] T AU
Clark, 198 Teaclris who are profilic planners cwe
attiEude
-not prolific planners | highen
attigude




Reference

grade BES

CATEGORY:

Planning

rontext Variables

Achieve.
Level

Subj.

Teacher Behaviors

Achievement

ST

Qut,come/Results

LT

school

Affect
Self

page 4

Other

W U7 S WS U ED N A U G W TED W
e AT e . o g

Relationship
with other
resedrch

Shavelson &
8orko,
1979

Review of resear(
L precentation
of modul

Ea

Scveral factors affect tgachers
decisions about planning:
~-studerss characteristics
~teachers educational beliefs
. and cognitive styles
-nature of instructional task
Factors which should be considered
in planning process
~students® achievement
~their cluss participation and
work habits
-amount of coogeration between
students in ¢
~probleratic classroom behaviors

ass

Bowermaster, 1981

review of researd

Planning characteristics for more
effective tedchers; they:

1,

TT

plan ahead
formulate rules and procedures
early in year and give clear
explanations to students
have established procedures
relating to instruction
1an for unusual situations
ave plann for acquiring
materials
have planned their room
arrangements
plan early morning activities
to include ones which are
easy to focus one's attention
and to participate in




Referenca

CATEGORY:

yrade

EES

Planning

[

Context variables

chieva.
Level

Gubj.

Teacher Behaviors

Ou;comelﬁesults.
Achliavement Affect
sT LT School |seif

Other

Relationship
with other
research

Griffin, 1983

Studles of planning and decision-
making are #3w

Research in the area has mwethodolagi
probless

A need for research 1{aking teacher
decisfons to student learning

kal

355
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CATEGORY: Knowledge and Training

grade

FES

Context Variables

chieve.
Level

o7

Teacher Behaviors

Achievement

sT

Gutcome/Results

L?

$chool

Affect

Self

page 1

Other

Relationship
with other
rescalrch

Pavalke. 1970

Studfed recruitment, selection, &
retention of teachers:

After 3 years-
73%- lowest ability undergrad.
remained
56.7%- middle ability undergrad.

remained
59,33~ highest ability undergrad.
remained

Schlechty &
Vance, 1983

no evidence that people w/oraduate
degrees are more proficient teachers

schools which engage teachers in Job-|
related discussions and share in
decision-making re instructioni.
programs

these schools are
imore affective
than schools which
do not fnclude
teachers in decisi
making.

confirmed by
Harrison, 1976

L
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CATEGORY: _Knowledge and Training page 2
Reference Centext Variables Teacher Behaviors Ougcomelueaulta_ Rglftifrscxp
with olhe
Trade PES hggézxa' 5ubj . Achievement Affect Other research
ST LT 3chool ]Self
Brophy, 1976 K-3 Teachers should have specific trainin

for thefr use in lower grades where
basic skills are stressed

Brophy, 1979

To improve effectiveness, teachers
need to:

become more proactive in their
2larning

engage in peer observations and
conferencing

Joyce, 1978

Effective teaching requires:
a variety of methods
training to help teachers learn

different approaches- & when to
use them

Joyce, 1982
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Coaching by pzers enables teachers
to transfer new teaching models to
their act{ve vepetoira.




CATEGORY: Knowlcdae and Training

Reference Context variables Teacher Behaviors Ougcomelaesulta. Rgiﬁci??sixp
. w 1 othe
grade BES ‘:232{3' AN Achievement Affect Other research

ST LT School | Self

Thompson, 1980 Teachers philisophical beliefs are an
inportant aspect of thefr dectsion-
Paklng re teaching methods-

Recommend rore attn. to ed. phil.
in ed. training .

Teachers make decistons about methods
based on concern for basic skills, so
basic skills issues should be insluded
in training of new methods.

Milier, & Ellsyorth, Inservice:
1983 -

. Lombination of the following categorigs
pre the groups teachers fall in
Subsequent to training:

1. teacher knowledge
2, teacher attitudes
3. application of teaching tech.

b there are 8 distinct subgroups,
bhowing that when uniform content is
Lresented, it {s assimilated and
implemented at different levels by
Hifferent teachers.

’




CATEGORY: Krowledge and Training

Context Variables

Teacher Behaviors

Qutcome/Results

page 4

Relationship
with other

positively t, :

teachers' autonomous attitude
* preference*for-pragmat)c

activities

they tend toward abstract conceptua
devlopment

they have on the avecage 3 children
of their own

they lecture 1/4 less than other
teachers whose gain was less
than a year.
Teacher's conceptual lavel was not
found to be primary contribution of
student achievement.

k;ztzge' Achievement A fect Other reseal'ch
. LT Self
Narrison, 1976 Effectiveness of teacher related L Teast

Diorio, 1982

Curriculum theory

“knowledge and autonomy are inversely

proportional with respect to practic
(e.g., carpenters are very closely
governed by their relevant
knowledge; citizenship s an examp
of the othar extreme,

114

Amount of knowled
does not provide
clear guidence to
practice in teach

no cledar body of
knowledu~ 1s foun

ing-
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CATEGORY:_Affective Factors

Reference Context Variables Teacher Behaviors Ougcomelaesulta. Relationship

hi with other
Achieve. Tubj.

z . act other research
Frade EES Level Azhievenent ALE h o

ST LT $chool | Self

\
|
|
\
|
|
i 8rophy & Evertson Teacher praise of good academic work
1974 by the student
during teacher- infitiated positive
interactions correXation
| - during student- initiated negative
|

interactions correlation

Brophy, 1979 Praise~

The direction and intensity of
the relation of praise to studer
. tearning vary with context

[ad

as an outcome of other classroo
events that cause student learning
than as a cause of such learning.

. Praise may be better characteriged .

3£5




CATEGORY:_Affactive Factars

page 2

1. know why you're assessing
. -know what you're assessing
. know what instruments are
. available- (they 1ist 5)

w N

. know how to interpret the scores

g. know how good the instruments are

Reference Context Variables Teacher Behaviors Ougcomelnesults. Rgi?cioaship
with other
qrade pzs hggtgge. 5ubj Achievement Affect Other research
ST LT $chool {Self
Anderson & Five principles of affective
Anderson, 1982 assessment:

Emmer, Sanford, |jr. higl English {implementation of a program of effect

Clenents, & classroom managem2nt techniques
Martin, wm

positive
correlatjion

Evertson, Sandfdrd Jjr. English [Some form of individualization or
& Brophy, 1980 | high ability grouping

attitude toward
teachers- high
correlation




CATEGORY: Affective Factors . page 3
Reference Context Variables Teacher Behaviors Qutcome/Results Relationship
i : with other
grade PBES h::vzge. subj . Achlevement A fect othar resaarch
sT LT School | Self
Everts&h. Sanford Jjr. math Teachers using high percentage of attitude toward
& Brophy, 1980 high subgroups, preferring tecturing, and teachers-
continued who believed they could do little negative correlation
about disciptine problems.
math Teachers who gave frequent homework attitude toward
teachers positive
correlation
high abilfly math Teachers who held high expectations attitude toward
for their classes teachers positive
4 correlation
Tow ability math attitude toward
teachers negative
_ correlation
Hewberg & Loue, low reading Affective Education Program in {ndicatidns or
1982 Philalelghia higher aghievement
Teachers were trained to:
communicate high expectations ef| - varfoud tests
1 achievement IR
specific & timely w/feedback phonfcs y
develop sense of shared responsi- SSR- |Lime
bilities w/students for compriehens o
teaching & lessons
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CATEGORY: Affective Factors . page 4
N H
Reference Context Variables Teacher Behaviors Qugcome/Results Relactionship
chieve. | ) with other
gyrade PBES hLevele. subj. Achievement Affect Other research
ST LT $chool |Self
Beane, 1982 Activities to enhance self-perceptions, improyed lmgortant to improye
e.g.: self-perceptions
teacher-pupil planning cooperativp as an end to {tself

Combs, 1982

learning
pecr tutoring
muiti-age interactir .
sclf- evaluation
out- of- school activities
community service projects

The tmpartance of affective ed.:
"Learning w/out affect s unlikely to
influence behavior and an educatfonal
system that rules out feeling or
emotion guarantees ineffectiveness"

4 Affective Factors which influence
learning:

1. self-concept

2. challenge or threat- best to
have c. w/out t.

3. values

4. belonging and being cared for

371




. CATEGORY:__ Affective Factors g page 5
Reference Context Variables Teacher Behaviors Ougcomelapsults. zii;czzszﬁ.p
grade FBS 22:2¥°' 5ubj. Achievement Affect Other research
r ST LT $chool | Self
Brookover, Scheitder, Teacher expectations of student ifferentiated
Schneider, Beady, performance (Michigan sciwols) ffective classes
flood, & rom fneffective
Hisenbaker, 1978 ow lasses
achievers teacher interaction
ess motivating
- nd supportive thah
ith high achieverp
Kernan, 1979 all perceived provide more osportunity to respond gains ess absenteeism
TESA as high discipline referfals
achievers
* teachers trained to practice equality re engaged in
. of interactions rearning precedure}
han students not
erceived as high
chievers
Farley, 1982 aln teachers can be trained to hold highef
TESA expectations of all students & to .
practice equality of expectations,
interactions and learning cpportunitigs
training gave YTESA teachers specific,| significqdnt improved '
concrets, observable behaviors that gains attitudes
they could see, practice, and use in
thelr classrooms

373




CATEGORY: Affective Factors . page 6
) H
Reference Context Variables Teacher Behaviors Qut.come/Results Relationship
Achieve ' with other
grade BES gev:l * Bubj. Achievement |. Affect Other research
ST LT S$chool |Self
Brophy, 1975 2-3 high [high ability positive teacher affect e.g., warmth | negative
and enchuragement correlakicn
Tow {low ability positive
correlafion
i negative teacher affect (among n2 signifficant
generally caring teachers) correlation
Soar & Soar, 145 positive teaci..v and pupil affect strongly pnd
13978 consisteptly
* negativF
Lambeth, 1981 academic Five catzgories of teacher behavior: | Best predjctor of
3 achievement:
technicqi caring
high sclool respect teachpr caring
students interpersonal contact carinf plus
course organization coufse org.
Tearnfng environmant teachpr respeft
was} also
high .
corfelaced '

with carfng

[RIC 374
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CATEGORY:__ Affactiue Factars . page 7
Reference Context Variables Teacher Behaviors Qut,come/Results st;iﬁté‘z::i!f‘ip
grade FBS :gtz‘{e' pubj . Achieveme:nt Affect Other research
sT LT §chool | self
Morine- Gershimer] 2-4 low Teacher's praise, as viewed by high participation
1982 multi- students: vieved praise as
ethnig [}
1. as deserved for a correct or Low participation
-good idea viewed praise as
2. as an instructfonal function #2 and saw that
- 3. as a routfne interactive fu :foh teacher praise
such as response to gafn class helped identify
attn., to encourage a students' correct answers for
or the class as a whole them (audience)
4. as no codeable function
Brophy, 198} * Praise Studerts response:
Review of researc should be spontaneous, sfncere, some who were
specific, & intormative previously perfornjing
{In study after study measures of for {ntrinsic vaﬂk
teacher praise failed to correlatel of learning may garform
with other classroom variables, for praise and be
that would be expected if it were less motivated
reinforcine.)
Some are embarrasspd
by praise, others
view praise as insfncere
) nd view it as an
ttempt at encourafement
because “hey are 1h
fact not doing welj.
(liogg & Grouws, elem. math Effective Teacher:
9
offers 1ittle praise or criticism
basically non-evaluative
"
' 377
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spec. ed., tutoring and ratios of
praise and criticism

most teachers used more praise than
criticism
not systmeatic but in reaction to
student behavior
praise equal for boys and girls

more criticism toward boys

more criticism than praise to groups

CATEGORY: Affective Factors page 8
Reference Context Variables teacher Behaviors Ougcome/aesuita_ siiﬁc;t:s:xp
[
yrade BES higtgge' Subj . Achievenment A fect Other research
' ST | LT $chool |self
Emans, 1983 Heading | On praise and criticism may have
negativg

Review of research affect -
Crabtree, 1982 7-8 regular ed Praise and Criticism:

spectal ed

tetoring no significant difference between

(1 or 2) large calss, small class, reg. ed.




Reference

grade

CATEGORY:

Affective Factors

Context Variables

FSS

Achleve.
Level

Subi.

Teacher Behaviors

Ou;comelnesults.

Achlevement

57

LT

$chool

Affect

Self

page S

Relationship
with other

Other research

Beane, Lipka, &
Ludwig, 1980

Review of researc

-

pther than prafise:

students need feeling of academic
success

challenging atmosphcire in which
students are successful and do not
feel threatened

ciimate: respect, fairness, self-
discipline, & democratic process

use of techniques which minimize

fatlure & maximize success. e.g.
tc.a learning
self-evaluation

Teachers can build self-esteem in ways

Gresham, F., 1982
Review of Lit.

faculty Assumptions:
Re- Has handicapped

students placed in regular classes
will have increased social interac
and acceptance with/by regular
students and that handicapped
students wil) reflect the socfa)
skills of a5 earlier studeat

fon

Hancicapped kids
not trained w/soc
skills generally
are not Viked, a=depted
& chosen as frienﬁs

by non-handicappe
students. They interact
at low levels and|do

not imitate behavior

of nonhandicapped
unless specific
prograiming has
been provided.




CATEGORY: Diagnostic- Prescriptive Factors . page 1
Reference Context Variables Teacher Behaviors Ougcomelaeaulta_ R?lacioaship
with olher
grade FES h;::gge' Eub]. Achievement |. Affect Other research
ST LT $chool | Self
) llunter, 1979 Teachers® descisions and behaviors

must be the outcomes of diagnostic
information

3 Forms of diagnosis:
formal
informal
inferential (based on experiencd)

3 Areas of diagnosis:
difffculty of content
learning style- recommends
helping children learn
thru all modalities
use of principles of learning

4 Categorfes of teaching decisfons
and actions:
those that fncrease the probab-
11ity of students' intent
to ¥ n [(motivation)
thc e that increase the rate
and the amount of learning
those that enhance retention
those that encourage the .
transfer of learning to
new situatfors that require]
problem-solving, decision-
making, and creativity.
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Reference

L]

CATEGORY:__piagnostic- Prescriptive Factors

Context Variables

Achieve.

Frade Level

BES

5ubj .

Teacher Behaviors

’ . “page 2
Qutcome/Results Relationship
", with other
Achievement AMfect Other research
ST 1T 3chool |Self

Peterson, L.T.,
& McBrayer, J.,
1976

Purpo
tezch

?roup-centered teaching to
ndividualization

Recoﬁnnnds tcam teaching:

se of diagnostic prescriptive
ing is to change emphasis from

Plagnostic Teacher

Teacher Intern (i.e. assistant
teacher)

to help teacher meet individual

needs of students.

Cheek & Cheek

Reading

Readi

the following components:

ng program should include

scope and sequence grade skills
procedures to facilitate
continuous diagnosis of each
student

a variety of materials and
teaching techniques for
prescriptive instruction

the use of guided or directed
reading lesson pro.edures
methods for keeping records on
each student




Reference

‘o

CATEGCRY: Diagnostic- Prescriptive Factors

;rade

BES

Context Variables

Achievs,
Lavel

5ubj .

Teacher Behaviors

Outcome/Rgsults

Achievement
ST LT E

chool

Affect
Self

page 3

Other

Relationship
with other
research

Brophy & Evertso
1974

Brophy, 1983

L]

n, 2nd-
3rd

Assigning work that was too easy or
too difficult

negative dorrelati

Assigning no inappropriate (level)
activities

positive dorrelatipn

high

leasy assignments

low learnfng gains

low

'too difficult assignments

Importance of high success rate:

Teacher present to monitor and
give feedback (material which is
new and provides a challenge
should have teacher present)

Students working {ndependently
applying skills already mastered
or practicing to ensure retentiof

low learning gainﬂ
) I

Recommends :

70-80%
success

95-100%

Evertson, Sanfor
grophy, 1980

, Jr.
high

math

Dbserved to be most effective:

frequent use of seif-made and
ctandardized assessment
instruments for diagnosis and
evaluation

397




Refarence Context Variables
Achieve.
qrada BES Level

Lubj.

CATEGORY:_ Diagnostic- Prescriptive Factors

Teacher Behaviors

Qutcome/Results

Achievement

ST

LT ¢

Affect
jchool | Self

Other

page 4

Relationship
with other
research

Fitzmaurice, | 4-6
1976

Spelling-

Reading

Inservice training in diagnostic-
prescriptive approach

higher th
control g

may be hig
in control

n in
roup

her than
group

This type of

research {s criticized
because of lack of
control over control
group variables-

in this case exp.
teachers were trained
while control teachers
weren't.

Fesler, ) K-3 urban,

Guidubaldi, & nostly

Kehle, 1976 * black,
s onie
neighb

brhood

PEP-IPI
Primary Education Project-
Individually Prescribed Instruction

emphasis on maturational
processes and learning beyond
these processes (Piaget; Gagne)
PEP Focuses on:
perceptual & motor abilities
language concepts
classifying skills
reasoning abilities
IP1 focusas on definite skills in:

reading
matq

Teacher & Parent involvemant

higher th
control g

roup

reduced transfer
requests from
teachers

teachers for proje

parent approval an
change

~-increased
attendance at
school-comm.
functions

-successful
organization
of Follow

groups

through parent




CATEGORY: Diagnostic- Prescriptive Facyors page 5
N H
Reference Context Variables Teacher Behaviors Ou;comelaeaulta_ 3::;:;232219
?rade BES h€232¥e' %ubj. Achievement Mfect Other resecarch
ST LT $chool |Self
Saunders- Harris 7 Lnixed sclence |Diagnostic- Prescriptive Teaching not sign- signifiw positive Also, on locus of
& Yearly, 1981 ficant [cant toward control:
positivg use of
objectilves, inteinal students
dlagnoqis scored higher
& remediation than external
. students,
Arter & Jenkins, Review of research & challenge to They say Ewing & Breht, 1977
1979 belief that differential diagnosis  |children 10 Research has not
prescriptive teaching is valid and |not appea validated diagnostic
. Justifiable, to benefi

‘390

IToxt Provided by ERI

article describes DD-PT as-
dlag. info. 1s used to generate
a program to directly remediate
an underlying ability weakness.
To the child activities in the
areas of weakness are prescribed

DD-PT predominant model §n Spec. £d.

prescriptive models.

Programs using D-P
wdels should be
viewed cautiously
& carefully

fmon{ tored
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CATEGORY:__ piaanostic- Prescriptive Factors

page 6 -

Reference Context Variables Teacher Behaviors Quicome/Results R?I:tlorship
, ' with other
grade FES bggtgge‘ Subj , Achievement Affect other research
sT LT $chool | Self -
Heckler & Youngbdrg, IMPACT- diag.-prescriptive teaching improved self-
1975 kit for regular teachers with concept &
mainstreamed LD and ED students attitudes toward
learning
Includes materials for:
. assessing academic skills, beh.
needs, & learning processe
suggestions for prescriptions
based on assessment
Whyte, 1980 6-24 yrsirural| learning § Use of the prescriptive or diagnosti¢ Greater dains in Individual Profilgs- relatively
pld Canadp behaviora teaching model: intelle;lual higher gains by:
disorders more research {s needed developmgnt than

,392

use of the model s usually
overly simplistic & of
doubtful nature

control droup

Greater dains in

reading &
language
& social
ment thad
group

skills,
develop-

math,

control

EMR and “slon
visual-motor

with aud
all the hypen
childreq
level of

Humerous children
return to regulas

learners"®
responded

better than those

itory problems
active
descreased
activity &

made ledrning gains

vere able to
classes

393 .
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Training Options Coding Manual

Th

(14

SNAP tratning options data base contains numerous
types of learning experiences for classroom teachers of
mainstreamed special education students. Included in the
data base are: workshops; modules; chapters in special
education textbooks; personal accounts of handicapped pecaple

in books and fiims and in teachers' meetings with

classroom observation with and without peer participation;
specific teaching strategies; procedures for collaboration

with other educators; recommendations for action research.

handicapped individuals or their families; procedures for
Each training option 1s described is the data base 1in

such a way that the SNAP expert system can select

individually appropriate training for each teacher using the

system. The following is a 11st of the fields used for

describing each training uption:

Name

Short Name

Stage of Concern

Goals

Goal Specifictity, Goal "d"

Goal Specificity, Goal "1"
Academic Learning Time Problems
Questioning Problems

Direct Instruction Problems

Affective Mode

395




Teaching Level

Teaching Area
Situational Requirement
Prerequisite

Shape

Description

Content

Coding of Fields. An explanation of each of these fields,

plus codes used to describe training options, follows:
Name - title or name of training option.

Short Name - shortened version of title or name of

training option,

Stage of Cc.acern - level or levels of personal concern
regarding mainstreaming, as determined by SNAP
adaptatfon of Gene Hall's Stages of Concern instrument.
The six subscales used in the SNAP adaptation and

addressed to the respondent are:

Informational - You have a general knowledge of
mainstreaming, but you are interested in learning
more about it, particularly about dgeneral

characteristics, effects, and requirements.

Personal - You are uncertain about the demands of
mainstreaming, the effect it may have on your role

in relation to the reward system, decision-making,

396




and potential conflicts with your own personal

commitments.

Management - You are concerned with the procedures
and tasks involved with mainstreaming, and with
issues related to efficiency, organization,

scheduling, and demands on your time.

Consequences - You are concerned with the impact
of mainstreaming on all the students you deal with
daily, both those who are handicapped, and those

Wwho are not.

Collaboration - Your focus is on coordinating and
cooperating with other teachers and staff members

to optimize the effects of mainstreaming.

Refocusing - Your focus in on exploring ways to
improve mainstreaming, including the possibility
of changing the way it is accomplished, in order

to maximize its benefits to all students.

A training option is coded for one or more stages for
which it would be appropriate as training. The field
is called SOC.

Codes are: 1in - informational

pr - personal

mn ~ management

cq - consequences
cl - collaboration

refocusing
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Goals - Training options are coded for goals so that
they correspond to the learning goals that teachers
have selected. A training option may be coded for one

or more goals, or it may be given a code of "none" if
the purpose of the training is not clearly associated
with one or more learning goals.

Codes are:

I would 1ike to learn more about. , .

a - special education procedures in my school.

b - special education services that are available in
general.

¢ - approaches to working with special education
students.

d - the types and characteristics of students served in
special education,

school.

|
|
|
|
\
|
|
|
|
e - the learning problems that students can have in
f - how to obtain instructional help in my classroom

from special educators.
g - how to use classroom afdes.

|
h - how to gain access to instructional materials,

equipment, etc. for mainstreamed students. 1

|

i - how to obtain additional information about
mainstreamed studeats in my class.

J - how to werk with other educators on tasks reilated
to mainstreaming.

K - how to select and adapt materials to teach students
who have trouble learning.

1 - how to teach students who are having trouble
learning.

m - how to encourage desirable social interactions

between special aducation and non-special education
students.
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n - how to provide instruction for slower students
without disrupting instruction for other students.

0 - how to analyze student learning problems to
determine how to deal with them,

P - how to deal with the issue of grading students
fairly when they vary widely in ability.

q - how to keep better track of how students are doing
in my class.

r - how to datermine students' skill level in relation
to what I teach.

s - (This goal has been deleted.)

t - how to interpret assessment results in a student's
records.

u - the behavioral and motivational problems that
students can have in school.

V - how to identify students with behavioral or
motivational problems.

w - how to deal with students' behavioral or
motivational problems.

X - how to confer with parents.

none

Goal Specificity, Goal "d" - Goal "d" states: "I would
1ike to learn more about the types and characteristcs
of students served in special education." Training
options are coded to indicate specific handicapping
conditions to which the content pertains. The field is
called DSPEC.
Codes are: 1d - learning disability

mr - mental retardation

ed - emotional disab111tf

v - vision




hearing

spl - speech and language
oi - orthopedic handicap
ci « chronically 111
cf - cystic fibrosis
cp - cerebral palsey
ep - epilepsy
md - muscular dystrophy
sb - spina bifida
none - used when the training option is not

specifically for a certain handicap(s)

Goal Specificity, Goal "1" - Goal "1" states: "I would

to learn more about how to teach students who are
having trouble learning." Training options are coded

to reflect major categories covered by this goal. The

field is called
Codes are: 1sr
1sm
1ss
1so
1s1
1sa
1sp
1sh

1si

1sg

L

SPEC.

.teaching
teaching
teaching
teaching
teaching
teaching
teaching
teaching
teaching
voc-ed

teaching

strategy,
strategy,
strategy,
strategy,
strategy,
strategy,
strategy,
strategy,

strategy,

strategy,

400

reading

math

science

social studies
language arts
art

p.e.

home ec.

industrial arts,

general




lcm - classroom management techniques or

principles

lai - activities for teachers to provide
additional insight into teaching
students who are having trouble

learning

Ims - information or assistance regarding

mainstreaming in gdeneral

Academic Learning Time Problems - Training options are
coded to mark training that is appropriate for
assisting teachers in improving their Academic Learning
Time (ALT). Specific codes mark training that should
enhance total engaged time of students, students'
success level, and allocated time. The field is called
ALTPROB.
Codes are: et - Engaged Time
s1 - Success Level
at - Allocated Time
info - used when the need is for the Academic
Learning Time information packet

none

N

Questioning Problems - To indicate training which is
useful for tqachers whose questioning style or strategy

is weak, training ocptions are coded for the variables
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related to effective questioning. The field is called
QUESPROB.

Codes are: or - Opportunity to Respond

s Success Level
rd - Response Distribution
info - used when the need is for the
Questioning Ski11 information packet

none

Direct Instruction Problems - Training Options are
coded to show their usefulness for improving teachers'
direct instruction. The field is called DIRPROB.
Codes are: high - for someone whose DIR is too high
low - for someone whose DIR is too low
info - used when the need is for the
Direct Instruction information
packet

none

Affect Mode - Training options which have a
predominantly affective purpose and which are
recommended for teachers who will receive attitude
adjustment training are coded as either active or
passive. "Passive" indicates training which is
experienced primarily through viewing or reading.

"Active" indicates training which requires the teacher

402




to become actively involved (e.g., a meeting with a
colleague who has a positive attitude toward
mainstreaming). Training which does not have
predominantly an affective function is coded "none."
The field is called AFFCTMODE.

Codes are: p - passive

a - active

n = none

Teaching Level - Training options are coded to reflect
the level or levels for wnich they are appropriate.
The field is called TLEV,
Codes are: el - elementary
jh = junior high/middle
sh - senior high
ali

Teaching Area - Training options are coded to indicate
the teaching arza, or subject, of a teacher for which
they are appropriate. The field is called TAREA.
Codes are: la - language arts (including English,
read’*ng, and spelling)

ma - mathematics

ss - social studies

sci - science

h - health

pe - physical education

mu = music

art

¥ ERIC 403




hec - home economics

ta - industrial arts

ve - vocational education
f1 - foreign language

all

Situational Requirements - Training options which will

be appropriate only if certain conditions are met are

coded for specific situational requirements. The code

system must expand with the growth of the training

option deta base. The field is called SITREQ.

For current training options, the codes are:

(s=school)

sap - administrative participation

stm - time in August or September for meeting

scb - self-contained special education classes in
your building

sse - opportunity to observe special education
teacher

scp - 10-15 teachers with common problem

shi - several teachers of hearing impaired
students

spg - teaches primary grades

sig - teaches intermediate grades

(c=child)

cld - teacher has 1d students

4n4




|
}
|
cvi - teacher has vision impaired students
chi - teacher has hearing impaired students
csl - teacher hag speech and language impaired

students ‘
|

(e=equipment)
evo - video equipment and oparator

ecp - computer available $n school

(h=human resource)

hse - collaboration with special education teacher
in the tutoring of a spacial needs student

hcc - colleague in classroom or vidzotaping

has - aide or special education teacher

hfa - cclleague who has favorable attitude
toward mainstreaming and teaches class(es)
which is (are) similar to trainee's

het - identification and videotaping of expert
mainstreaming teacher

hhc - access to a handicapped child

hhp - recommendation by special education teacher

of parents who will meet with teachers

Prerequisite - Since some training options will be
effective only if a teacher has had certain background
experiences, training options are coded for personal
prerequisites when necessary. The code system must
expand with the growth of the training option data

base. The field is called PREREQ.
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For current training options, the codes are:

(r=research experience)

rcer
rrr
rcd

rwp

experience in conducting research
experience in reading research reports
experience in curriculum development

experience with word processing

Shape - An abbreviated explanation of the physical form

of the training option is given, e.g., film, videotape,

classroom observation, book, chapter(s) in a book,

article in professional journal, conversation with a

colleague. The code system must expand with the growth

of the data base. The field is called SHAPE.

For current training options, the codes are:

activity

article

article&bklet (article & booklet)
artc&lesson (arjicle & lesson)
bk&hdout (book & handout)

book

book1t (booklet)

book&module

brochu (brochure)

brochu-wkshp (brochure and workshop)
catalg (catalog)

chaptr {chapter)

chapt & module
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chaptr&appen (chapter & appendix)

chapt part (chapter part)

chat

chklst {checklist)

cl obs (class observation)

cl obs w/frm (class observation with form)
confer (conference)

conversation

film

fiim/disc qu (fiIlm & discussion questions)
filmst (filmstrip)

folders

handout

hndout&artcl (handout & article)

handbook

kit & hdout (kit & handout)

manual

meetng (meeting)

module

module&artcl (module & article)

monogr (monograph)

obs & report (observation & written report)
organiz (organizaton)

outline

pamphlet

research

slides
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software
visit
vtape {videotape)

wkshop (workshop)

|
}
Description - Thorough description of the training
option 1s provided with information necessary for

locating it for training purposes, The Description

includes the training option copyright date, if a date

is available and a reasonable part of the description.

The field is called DESCRIPT. In DBaselll descriptions

are stored as a memo field.

Content - The contents of training options are

summarizad in a DBaselll memo field calied CONTENT.

Certainty Factors, To facilitate appropriate selection of

training, several of the fields discussed above are coded
with certainty factors. (The fields that are coded with
certainty factors are: Stages of Concern, Goals, Affect
Mode, Affect Mode--Passive, Affect Mode--Active, Teaching
Level, and Teaching Area.) The codes are:

- Always

- High

- Moderate

== = = >

- Never
These codes influence the 1ikelihood that a training option

will be selected for a particular characteristic of a
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teacher being trained. For example, a Teaching Level of "el"
means the training 1s for an elementary teacher. To key the
training as highly appropriate for an elementary teacher but
moderately appropriate for a junior high or middle schoe¢l
teacher and of low or no appropriateness for a senior high
teacher, the traning for TLEV would be: TLEV=elHjhMshN.

The code of <A>, as a certainty factor, means that the
training should ALWAYS be associated with a particular
characteristic, e.g., TLEV=elA means that only an elementary
teacher should receive the training. The code of <N>, as a
certainty factor, means that the training should NEVER be
associated with a particular characteristic, e.g., TLEV=shN
means thaF the training should never be recommended to a
senior high school teacher, The certainty factor <H> is an
indication of high confidence in a code by the coder. The
certainty factor <M> may be an indication of moderate

confidence in a code by the coder.

Coding Convention. To facilitate readability of the coding

system, the following rule is followed: A11 codes are in
lower case, with the exception of certainty factors, which
are only in upper case letters. Memo fields (Descriptions
and Contents) are passages of text written in standard
English. Fields must be coded with letters or letter

combinations, not with numbers.
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Abstract

This paper reviews artificial intelligence expert systems that
have been developed for educational decision making. These include
systems for planning, decision support, training, and research. The
expert systems included in this review meet three criteria that
distinguish expert systems from other computer programs: the system
produces recommendations comparable to human experts in that domain;
the system has separable components for repéesenting knowledg8e and for
reasoning; and the reasoning process is traceable to the user. For
each use of expert systems, examples of existing sytems are described,
and potential benefits and problems are discussed. Finally, cautions

to would-be expert sytem builders are presented.
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Expert Systems for Educational Decision Making
Jacqueline A. Haynes
Virginia H. Pilato
David B. Malouf
Institute for the Study of Exceptional Children and Youtﬁ
Department of Special Education
University of Maryland

For education, expert system technology is finally "coming
of age.” Until the last few years, expert systems required
computing hardware and  computer science expertise that were both
expensive and difficult for aducators to obtain. Recently,
however, microcomputer-based, affordable authoring tools for
expert systems have become available, enabling subject matter
experts, such as educators, to develop expert systems for use in
their own domain. These advancements have encouraged the
development of educational expert systems that have great
potential benefit for'a variety of educational applications. 1In
this paper, several recently developed educational expert systems
will be described. They exemplify only a few of the potential
uses for this technological advance.

This discussion is limited to systems that meet three:

important criteria for expert systems::

© the system's recommendations are comparable to those offered by -
a human expert in that domain;

o the systems have separable components for representing

knowledge and for reasoning with that knowledge; and

o the reasoning process is traceable; i.e., the system has
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the ebility to explain its reasoning process to a user (Haterman,

1986) .

Systems that do not meet these criteria are not being considered,
since lack of these features would seriously limit their uses.

Four basic categories of expert system use will be described
in this paper:

1. Planning

2. decision support
3. 'training
4, regearch.

Each use will be explained and instantiated with an exisiting

educational expert system.
Expert Systems [or Planning

Examples

An expert sytem has great potential as & tool for
educational planning. Given information about the current status
of a student, or a program and & desired goal, an expert system
could infer intermediate steps that should be achieved
sequentially, and the amount of time or money required to reach
the goal, or it could define strategies for achieving the goal.
For example, a knowledge base consisting of production rules
concerning desirable ratios of teachers to students under various
conditions (grade, subject, physical size of a classroom, years
of teacher experience, contractual obligations, etc.) and current
information such as enrollment figures, number and experience.of
teachers currently on staff, etec., could be used to plan

staffing of school buildings within large school systems, as well
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as to plan for hiring or staff reductions.

CAPER (Computer-Assisted Planning for Educational Resources) is
an expert system that is intended to serve a planning function.
It is being developed at the Institute for the Study of
Exceptional Children and Youth at the University of Maryland .
CAPER is an attempt to address the problem of over-referral for
special education services in schools that have a large number of
students identified as "at risk™ by their teachers. The goal is
to develop an expert system that will help in planning sound
instructional programs for indivdual students during the
referral, diagnosis, and inatructional planning processes. The
system will recommend the best instructional program for a
student prior to his/her placement in special education. Using
information about effective classroom interventions for students
who are experiencing specific problems, the expert system will
recommend feasible instructional options within the.regular class
setting In addition, it will guide formal diagnostic procedures
and consideration of special placements. Currently naturalistic
regsearch is being conducted to determine what processes would
help to alleviate problems of over-referral and inappropriate
recommendations for special education placement, and what
classroom interventions would be most useful to include in the
system.

Two other educational expert systems which would be useful
for planning were developed by the Artifical Intelligence
Research and Development Unit, Developmental Center for

Handicapped Persons, Utah State University. "Mandate Consultant"
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(Parry, 1985) reviews the IEP (Individualized Educational
Program) developmené procedures, As a planning tool, it can be
used to help plan IEP development, ensuring that all legal
requirements are met so that hearings to resolve parent-school
system disputes are needed less frequently. "Behavior
Consultant” (Ferrara, Serne, and Baer, 1986) is an expert system
designed to recommend interventions for behavior-disordered
students. Like CAPER, it can be used to plan individual student
programs.
Botential Problems

A restriction on using expert systems for educational
Planning (and for cther domains ‘as well) is that good results
will strongly depend on good data. For example, if a teacher who
is using "Behavior Consultant" does not accurately describe the
student's behavior, or if the collected data is incorrect, the
interventions recommended by the system will probably be
ineffective. Part of the expert knowledge of a human behavior
consultant is in recognizing and questioning data that looks
faulty. While it may be theoretically possible to emulate within
an expert system the human ability to question data, that
capability is not currently part of the system (or other similar
systems). Likewise, it will be impossible for the CAPER system
to help plan instructional interventions that will be effective
if the data describing a student's current status is incomplete

or inaccurate.

Decision Support
Examples

A second use for expert systems in education -- and the most
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common one in general -- is for decision support, or as a ®"second
opinion” for decision making. Many medical expert systems, such
as MYCIN (Davis, Buchanan and Shortliffe, 1975) have been
developed for this purpose. Examples of educational expert
systems that are designed for use in decision support are CAPER,
CLASS. LD, and "M¥andate Consultant", though some serve other
purposes a&s well, One use of the CAPER expert system will be to
offer recommendations for diagnostic Procedures leading to
appropriate instructional placements for students. Because of
the expert knowledge embodied in the system, these
recommendations will include only those tests and procedures that
are valid for a student's age, language/cultural background, etec.
These recommendations might add a new point of view to the
deliberations of the instructional pPlanning team, or may simply
reinforce (or refute) their opinion. CAPER will also be helpful
in a decision;support role for interpreting test data, since it
is designed to yield technically valid interpretations of the
test scores. 1In this cap;city, CAPER would help to provide
decision support that is not biased by race or ethnicity, is not
forgetful of technical limitationz of tests, and is not inaccurate
in reporting data, as humans can sometimes be.

While CAPER is still in the development stage, so that its
benefits can only be hypothesized, "Mandate Consultant"” and
CLASS.LD are completed systems that have been validated. Mandate
Consultant can provide a reliable second opinion*( Parry, 1986) in
determining whether correct procedures have been followed in the

development of a student's IEP. This information can be helpful
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to those in state and local agencies who are reviewing case
histories, to officials Preparing for hearings, or to parents who
may question the correctness of educational procedures followed
with their child's case. Likewise, CLASS. LD can provide a
reliable second opinion regarding the appropriateness of a
learning disabilities classification for a given student. Both
of these expert systems have been subjected to extensive
validation measures comparing their performance to that of human
experts. Both systems have performed as well as the best of the
experts, and better than mény of Lhem (Parry, 1986).

Botential Problemg

Using expert systems as a "second opinion" is certainly less
problematic than using them as a primary decision tool, but use
in the second opinion capacity is still not without its problems.
One problem is that it is not at all clear whose "expert"
knowledg8e should be built into such a system; i.e., there is no
consensus on who the experts are.

Bho ace the Experts? .In education, expertise is divided
among several sources including researchers, public officialuy,
administrators and supervisors, and classroom teachers. Hhile
eacﬂ of these source; of expertise can be important, they often
present differing points of view on an issue. The result of
considering all points could easily be unintelligible when the
viewpoints do not come together neatly, or when they yield
conflicting reéommendations. In deciding whose expertise to
build into an expert system, one should consider whose point of
view would be most useful for the system's application.

For example, CLASS.LD (Hofmeister, 1984) uses
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knowledge derived from state and federal re8ulation to reach its
decisions and recommendations. Similarly, "Mandate Consultant" I
(Parry, 1985) uses leg8al, regulatory information to review
procedures for the development of IEPs. In these cares, clearly
the best source of erpertise to build into the knowledge base is
the regulation itself, since that ingormation is, by definition,
the most authoritative source.

The answer to the question of whose expertise to include in
the CAPER knowledge base, however, is much less clear. Hho can
provide the best expertise on the appropriate instructicnal
progr&m for a 8iven student -- researchers, university
consulgants, school principals, school district specialists. or
talented classroom teachers? While many disciplines have
acknowledged authoritative sources for their expertise, the only
consensus amonq educators is that practitioners, researchers, and
policy makers know different things and need to share their
expertise more. For this reason, the CAPER knowledge base is
being designed to include information from specific sources for
specific topies. Rather than combining sources of expertise for
a single topic, the approach being uséd is to select one source
of knowledge for eac> topic that can best be used in the

decision-making process. Figure 1 indicates the source of

information for the specified topics included in CAPER.
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How much can you trust the experts? Another potential

problem with using expert systems for decision support is
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deciding how much the recommendations of such a system can be
trusted; i.e., how sure can the user be that the system"'s
"reasoning” is correct? Two features of expert systems help with
this dilemma. First, until its accuracy is tested, validated,
scrutinized, and subjected to extensive evaluation, any system
should be used only as a gecond opinion, and not as a primary
decision~maker. Until both the technology for building expert
systems and the specific system are more fully tested, expert
systems should supplement, not replace, human decisions.

The second feafuve of expert systems addressing the iésue of
accurate reasoning is the requirement that an expert system's
reasoning process be "traceable,” allowing wusers to compare the
inferences that the syste; makes with their own inferences. In
this way, during a consultation, the intermediate results can
tlways be checked. If there is error due to faulty data, the
user can correct it. If faulty reasoning is detected, the
knowledge-base author can make changes. The human user will
always bear the the ultimage responsibility for intelligent
decision making, for using the specific feature of the expert

system efficiently, and for cautious use of expert systems in

field applications.

Expert Systems for Training

A third educational use for expert systems is in training.
Expert systems have potential as training tools in at least three
b
ways. First, an expert system can recommend training for

teachers. Second, they can teach information and processes to

teacher trainees. Third, they can serve a training function
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s8imply by being used by novices who learn from the process of
interacting with the expert knowledge embodied in the system,
An example of each of these training roles will now be discussed.
Recommending training. SNAP (Smart Needs Assessment
Program) is a large, complex expert system that recommends
training experiences for regular education teachers who teach
mainstreamed handicapped students. The goal in designing SNAP
was to produce a system that would create individualized training
programg for teachers that would take into account the amount of
prior training they have had, their attitudes toward
mainstreaming and teaching handicapped students, thgir own goals
for professional training, their knowledge about effective
teaching methods and procedures, and their overall skill in
implementing instruction in the classrcom. Each of these areas
and the source of information for them are listed in
"Figure 2. SNAP uses information from each area to determine, for
an individual teacher, a set of training needs. These needs are,
in turn, uced to select appropriate training options from an
extensive database of modular training components. The
components address a'single training need or a group of needs.
The selection of training options is also influenced by other
factors such as cost, location, situational requirements (such as
whether videotape equipment is required or whether access to the
handicapped population is required for an observation), and other
factors that would affect the appropriateness of a training
option for a particular teacher's training needs.

The educational value of SNAP is its ability to train
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teachers in what they needs to know, The usual approach to
training teachers for mainstreaming has been a "shotgun" approach
a general course { perhaps "Introduction to Special Education®
or "Introduction to Mainstreaming") covering numerous topics and
providing very general information to a group of teachers
Presumed to be homogeneous in their training needs. Like
homogeneous classroom instruction for youngsters, this approach
is clearly lacking in its ability to meet individual needs.
SNAP, then, has the potential of addressing this need by
providing an individualized approach to training teachers for
mainstreaming and -- if it is found effective -- to Providing
inservice training in other areas. The individual components of
SNAP have already undergone field testing as they were being
developed. The total system is currently undergoing extensive
validation and evaluation, and the prel{minary results look quite
encouraging.

Teaching information and processes. Expert systems can also
be designed specifically for teaching a specified &roup of
individuals a body of information, skiils, and/or processes,
Expert systems which serve this pedagogical function have usually
been preceded by the "second opinion" type of expert system,
which was then modified for use as a training tool. MYCIN
(Davis, Buchanan, and Shorl.liffe, 1975), for example, is a
medical system for diagnosing bacterial diseases_ from the
characteristies of bacterial cultures and patient symptoms.
Subsequently, NEOMYCIN (Clancy and Letsinger, 1981) was developed
as a modificatuib if the MYCIN system for teaching students to

diagnose bacterial diseases. Several expert systems developed at
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Utah State University have followed this two-step procedure of
devalopment from decisjon-support to training. For example,
using CLASS.LD as the initial expert system, Ferrara and Prater
(1985) modified the system to teach nen~special education
teachers to classify correctly students as learning disabled or
not. Prater and Ferrara (<986) cite two approaches to the
development of "training® expert asystems. One approack is simply
to teach the rules incorporated into the knowledge base so that
novices will now have access to.the same knowledg8e as the
experts. The second iz to use sample consultations of examples
and non-examples to train teazhers to make this discrimination in

a conceptuw? learning approach. These approaches are being

developed with "Mandate Consultant™ and "Behavior Consultant® as
well.

Hovice use of experf procedures. Another way of using
expert ~ystems for training purposes is through the process of
having novices run consultations with the system. By modelling
the behavior of ezperts in seeking information, forming
hypotheses and providing recommendations, the expert system is
allows the novice user to deal with that expertise in a way that
the novice can then emulate. 1Initial evaluation data from field
tests of SNAP indicates that teachers believe they have learned .
considerable amount of information about teacher effectiveness
Just by collecting and reporting the data requested by the
expert system. Hith CAPER, it is also anticipated that by using

the system's guidance through the referral, diagnosis, and

Planning processes for educationally at-risk students, decision-
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making team members will become more skilled in the process

themselves.

Expert Systems as Research Tools

A fourth function for expert systems in education is for
ressarch. During the development of SNAP, the value of expert
systems as a research tool emerged as an important contribution of
the technology. As a research tool, expert system development
can be used to examine the processes and information used by
expert educators to solve particular problems. Second, in
assembling the relevant knowledge and expertise needed to solve an
educational problem, the.system authors can discover instances of
missing knowledge, inconsistent knowledge, and undocumented
knowledge can be examined. Examples from the development of SNAP
will help to explain these potential research benefits from the
design of expert systems. In developing SNAP, it was first
necessary to determine what kind of reasoning processes human
experts in staff development would use to plan individualized
inservice training proSrams for teachers. By examining these
processes, we learned that the most common inference method used
in experﬁ systems -- production rules -- was inappropriate for a
major part of the SNAP system. He determined that production
rule reasoning (described elsewhere in this issue) would be
appropriate for determining training needs, but not for selecting
training options. It then became necessary to "try out” other
inference mechanisms available in authoring tools. This process
led to our consideration of abductive reasoning, minimal covering

and irredundant covering, developed to model diagnostic reasoning
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in medicine (Reggia et al, 1985), for our problen. Engaging in
this process of examining the appropriateness of inference
methods has led to further research on the type of reasoning
Processes that are actually used by educators to make decisions,
and the influence of that type of reasoning on decision making
( Haynes and Lubell, 1986a; 1986b).

The second advéntage that expert system technology can
provide to educational research is to demonstrate to researchers
and users the limifations of currz=ntly existing knowledge in an
area of their discipline. For example, an important component of
SNAP is the production rule knowledge base that is used for
evaluating observational data to determine an individual
teacher's skill in the classroom. The large body of research on
teacher effectiveness which was used to create the knowledge base
was analyzed systematically and the results were then formed into
production r&les. By engaging in this process, we found some
important limitations to this research including:

© lack of research dealing with students and classrooms

at certain grade levels;

© over-—generalized conclucsions reached from significant
but weak correlations;

o lack of rigorous outcome measureés on many studies
measuring non-achievement outcomes;

o over—reliance.on highly inferential procedures for
measuring factors such as students' engaged time;

© unjustified substitution of Academic Learning Time
for achievement in studies interpreteq as measuring achievement

as an outcome measure; and
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© many unresolved contradictions in findings regarding the

relative merits of direct instruction vs. other instructional

met hods.

As a research tool, then, expert systems can be extremely
helpful in guiding researchers to formalize and organize a large
body of knowledge, and in understanding the reasoning processes

used by experts to make educational decisons.

Cautions to Hould-be Bxpert System Builders and Users

The experiences in building educational expert sytems so far
have been promising, but a few limits to this enthusiasm are
in order.

1. Currently, expert system tools rely heavily on
production rules and deductive inference. Hhile considerable
pgrtions of educational expertise may be accurately represented
in this format, we have.found that much of it is not. It would
therefore be extremely important that knowledge base authors
rezognize the iﬂrluence of a given reasoning process on the
outcome of an educational decision, and that either they select
tools that can model that process or limit their applications to
those areas that ean accurately be represented by existing expert
system authoring tools.

2. The expertise built into expert systems should reflect
the best source of knowledge on a topic, and not simply the most
easily obtained source of knowledge. Hhere multiple sources are
available, they should all be evaluated and used appropriately.

3. Hhere expert systems are used for training, thorough
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evaluation of the system should take Place prjor to adaptation
for training purposes so that trainees learn expert information and
Procedures, rather than novice-level skills.

4. Expert system technology in education is new. Its
potential is great, but its performance record is not yet
established. Until a successful record is
established, expert systems use should be limited to decision

support, or second-opinion status.
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Figure 1
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Teacher Characteristic

Attitude toward mainstreaming
and teaching handicapped
students.

Goals for training

Classroom effectiveness
including '

Direct Instruction Ratio
Questioning skills

Academic learning time

‘Experience, training, age, etc.

Figuie 2

Information Sources For SNAP

Computer Program
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Description

A modification of the Stages pf
Concern to deal specifically
with mainstreaming.

Teachers select a set of goals
for their training.

Teachers collect self-observation
data and the program evaluates !
their ratio of direct instruction.

Teachers analyze their patterns
of questioning and the program
evaluates its effectiveness.

Teachers collect self-observation
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SNAP COURSE EVALUATION: CONTENT ANALYSIS OF
WRITTEN COMMENTS
Shari Castle
August 20, 1986

Question 1: Was it a successful learning experience?
Yes = 18 No =0

Why?

--tropts: the book, variety, practicality, usefulness,
direct application, new ideas (15 = 834

--sharing between participants: (7 = 39/

-~presentation: excellent, problem-solving approach, clear
expectations stated, efficiently introduced (4 = 224
--feelings and attitudes: unique, fascinating, insights,
dignity, opportunity to influence others (3 = 17/)
--confidence in teaching mainstreamed students: (2 = 1150
--focus on individual needs and interests: (1 = &4
--instructor: enthusiastic, knowledgeable (1 = &4

Why not?
-—computer not helpful (1 = &4

Question 2: Make one statement about the course.

--attitudes and feelings: excitement, renewal, relaxation,
enjoyment, interesting, confidence, useful (7 = 3%9%)
-~lezarned alot: (S5 = 2840

--new 2ppreciation for mainstreaming: (3 = 1742
--affective piresentation: (3 = 1720

-~troptsr (1 = &4

--more time: (1 = &)

-—-observations of little value: (1 = 64

-~t1eft Rlank: (i = &4

Questicr 3: What chances would you like to see?

--more: +ilms, discussion, videos, presentations, copies of
tropts, accessibility of tropls, use of blue book,
non-recommended tropts (8 = 44

--more time: (& = 334

--l.ess: writing, fewer tropts, discussion (4 = 224
--function of computer?: (4 = 22/

--change classroom self-observation: too time-consuming,
little help (3 = 170

--add a general text on mainstreaming: (1 = &%

--combine “David" and George Will into one tropt: (1 = &4
--catisfy special ed recertification requirement: (1 = &4
~-nothing: {1 = &40
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Question 4: What are the strengths of the course?

-—tropts: wvariety, quality, accessibility, targetted
information, applicable across grades and subjects,
up-to~date (11 = 417

--gharing with participants: (11 = &1%)

--instructor: personality, energy, knowledge, vitality,
flexibility, support, facilitation skiil (8 = 44%)
--focus on individual needs and design of own learning:
(6 = 334

-—atmosphere: open, relaxed, low-pressure, casual, low
memorization, supportive (4 = 22%)

~=presentations: (1 = &%)

SUMMARY

The course was perceived by the participants as highly
successful. Positive comments outnumbered negative comments
by 5 to 1. The negative comments that were made suggested
improvements rather than expressing dissatifaction with the
course. Participants believed they had learned much that
would positively influence their teaching.

Strengths of the course as metnioned by the
participants, from high to low frequency include:

--the training options were perceived as the strongest
aspect of the course;

-—the sharing that occurred between participants was highly
valued;

--the positive feelings and attitudes generated by the
course were deemed important;

-—the effectiveness and enthusiasm of the instructor
contributed significantly to the feelings, attitudes, and
learnings of the participants;

~-the structure and environment of the course (addressing
individual needs, time for sharing and discussion, clear
expectations, involvement in designing own learning,
supportive atmosphere) also contributed to the participants
learning and enthusiasm for the course;

--the course increased the participant’s awareness of the
needs of mainstreamed students and their own abilities to
integrate and teach those students effectively.

In sum, the tropts, the structure and atmosphere of the
course, and the effectiveness and enthusiam of the
instructor all contributed to a most successful learning
experience for the participants.

The weaknesses of the course as mentioned by the
participants, from high to low frequency include:
~—the limited accessibility of the tropts made it difficult
to locate those that were needed; some participants wanted
more use of the blue book for selecting their own tropts and
more time for non-recommnended tropts; others wanted fewer
tropts to be studied and used in greater depth;

-—the majority of participants requested more time;
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-~the role and importance of the computer and of the
classroom observations were questioned by about one-quarter
of the participants.

In sum, difficulty in obtaining and choosing tropts was
troublesome. The situation might be eased by providing
multiple copies of tropts and providing additional time for
pursuing interests in non-recommended tropts, realizing that
this will not lend itself to in depth treatment of a given
tropt.

Time was limited; perhaps the course could be extended
over a greater period of time (i.e., a semester) with more
time to read and try out tropts, more time for presentations
by participants, and more time for depth of study.

The process that preceded the course itself--involving |
the computer and the classroom observations—--was unclear to |
the participants. The importance of the classroom |
observstions and the role of the computer need to be
clarified for the participants.
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